VOL. XI, NO. 12.—BOTANICAL GAZETTE.—DEC., 1886. 


The Bulliform or Hygrosecopic Cells of Grasses and Sedges compared. 
W. J. BEAL. 
( WITH PLATE X ) 


As so little attention has been given to this topic, it will be nee- 
essary first to deseribe briefly the leaf ofa grass. In general, it 
consists of a sheath encircling the stem, and a lamina spreading 
from the upper part of the sheath. The blade is traversed long- 
itudinally by fibro-vascular bundles which vary much in size and 
degree of perfection. In viewing a magnified transverse section 
of a mature leaf of Sesleria (fig. 1), we see: ¢, an outer envelope 
of cells, the epidermis ; 6, the median fibro-vaseular bundle: Ah, A, 
lateral bundles ; a, the lower median strard of hypodermal fibers ; 
d, the upper median strand ; ¢, d’, the lateral strands. The other 
cells are parenchymatous, most of them containing granules of 
chlorophyll. The vacaney, i, is the lacuna, caused by the rupture 
of some cells. In aquatic grasses the lacune are very large. 
The epidermal system consists of: a, epidermis proper ; f, g, bulli- 
form (blister) cells; ¢, stomata; d, trichomes. 

Of the bulliform cells I speak more particularly. They are 
in longitudinal parallel lines, are larger, extend further into the 
leaf, and have thinner walls than ordinary epidermal cells. They 
are usually more or less wedge-shaped, with the point of the 
wedge towards the outside of the leaf. When dry, these cells 
contract and aid in closing the leaf in two or three ways; when 
moist the leaf expands again. In Zea Mays (fig. 2) these cells are 
raised above the others and puff out like a blister. When viewed 
on the surface of the leaf the bulliform cells are usually seen to 
have the proportions of length and width much like those next 
to them. 

The number of rows ina species appears to be always uni- 
form, but the number varies with the species from three to twelve 
ina band. If there are many rows the cells are shallow: if few, 
the cells are deep; if three only, those at the side are small, and 
the middle one is very large. ‘The arrangement or plan of these 
cells is quite constant in a species, but in a genus they often vary 
widely. 

The following examples will give some notion of the variety, 
the sections being made in the widest part of the leaf: 


*Read before the A. A. A. S. Buffalo meeting, 1885. 
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1. The leaves of Dactylis glomerata have one median band 


2. In Chloris petreea there is one middle band, and one or 
more on each side. 

3. The leaves of Poa pratensis have two bands, one on cach 
side of the middle (fig. 4). 

4. Andropogon squarrosus has one band each side of the 
middle and a small one at each edge. 

5. The leafof Phleum pratense has one band of several shal- 
low cells each side of the middle and others between the veins 
(fig. 5). 

6. The leaves of Zea Mavs have a band between each two 
primary bundles and above each third class bundle (fig. 2 


g. =. 
= ~ 

/ 


7. The leaf of Leersia oryzoides has numerous bands on the 
upper surface each side of the middle, and one band each side of 
the keel on the lower side (fig. 6). 

8. The leaf of Amphicarpum Purshii has opposite bands of 
bulliform cells on both surfaces, though those above are most 
prominent (fig. 7). 

9. In case of the leaves of Panicum plicatum the bands of 
bulliform cells are first on the upper side and then on the lower, 
and are found in grooves (fig. 8). 

10. The leaf of Andropogon prinoides has Jarge epidermal 
eells of nearly uniform size distributed all along the surface, 
excepting over the veins (fig. 9). 

li. The leaf of Paspalum plieatum has a very irregular epi- 
dermis, with groups of cells in the center of the leaf, several 
above each other, as well as side by side, all acting as bulliform 
cells (fig. 10, text). 

In vernation the leaves take the same positions as when full 
grown and dried, though the bulliform cells at that time are very 


(fig. 3). 
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small. The leaves of Dactylis and Poa pratensis are conduplicate 
when slowly dried, while those of Phleum are convolute. The 
leaves of Panicum plicatum, when dry, close in a zigzag manner 
like afan. The object accomplished by the closing « or rolling of 
the leaves is to cover one surface and assist in preventing excessive 
evaporation in dry weather. 

The ex samples: here cited belong to various genera and tribes 
of grasses, and give a fair idea of the varied forms of bullitorm 
cells, though these are by no means all the varieties that might be 
show n. 

Ina similar manner let us now glance at some of our common 
species of Cyperaceze, and compare them with some leaves of 
grasses, 
~ 1. The leaf of Cyperus rotundus, var. Hydra, is narrow and 
thin, having a single deep band of bulliform cells above the 
midvein (fig. 11). The epidermal cells are rather large and nearly 
uniform in size. The bulliform cells are much like those of 
Dactylis glomerata. The epidermal cells on the upper side are 
much larger. 

2. In case of Kyllingia pumila the upper epidermis occupies 
nearly half the thickness of the leaf, the cells above the midvein 
being scarcely larger than those on cither side (fig. 12). This leaf’ 
may be compared with Andropogon prinoides, though in the 
latter case the epidermal cells over the veins are small. 

3. The leaves of Heleocharis, so far as seen, have leaf- 
blades which are very small or rudimentary. 

4. The leaves of Scirpus sylvestris are wide, with many 
veins, opposite each one of which, above and below, there is a 
depression. There is one band of about eight cells above the 
midvein and these have only a moderate depth. The epidermal 
cells are rather small and ean scarcely act as bulliform cells. 
The leaf much resembles that of Dactylis glomerata, but the bul- 
liform cells are not so deep. 

5. The blades of Scirpus validus, mm great bulrush, are very 
short, almost rudimentary. ‘The lacune are large and near the 
upper surface of the leaf. The cells of the upper e pidermis, as well 
as several layers below, are rather small, thin-walled, not varying 
much in size. All of these small cells act as bulliform cells and 
the leaf becomes convolute or involute when drying. 

6. The leaves of Fimbristylis autumnalis (fig. 13) have a 
thick epidermis of one layer of = walled cells, which extend 
nearly to the lower side of the leaf. This much resembles the 


leaf of Andropogon prinoides, Pete h in the latter the eells over 
the veins are small. 
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7. On examining a leaf of Eriophorum Virginicum we see 
that it is very thick, with many veins and lacune. The epider- 
mis is composed of small cells; the single band of bulliform cells 
over the midvein consists of about eight rows of considerable 
depth. The epidermal and bulliform cells are much like those of . 
Dactylis glomerata. 

8. In Fuirena squarrosa the cells of the upper epidermis 
extend about one-third the depth of the leaf and are somewhat 
uniform in size. There is no special enlargement of these cells 
above the midvein. The epidermis is much like that of Fim- 
bristylis autumnalis and Kvyllingia pumila among sedges, and 
Andropogon prinoides among grasses, except the cells above the 
leading veins are as large as any, while in the grass they are very 
small over the veins. 

So far the examples of leaves of sedges noticed belong to one 
tribe, Scirpeze. 

9. The leaves of Rhynchospora capillacea (fig. 14) are very 
narrow, with a few veins, small epidermal cells, and a band of 
bulliform cells reaching more than half way across and extending 
nearly one-third the depth of the leaf. This may be compared 
to a very narrow leaf or the apex of a leaf of Dactylis. 

10. The leaf of Cladium mariscoides is rather thick, beeom- 
ing thinner at the margins and toward the midvein. The epi- 
dermal cells are small and have thin walls; there are many layers 
of similar thin-walled parenchyma cells below the epidermis; 
but no distinet band of bulliform cells. The leaf reminds us 
very much of the leaf-blade of Scirpus validus. 

The last two examples belong to the Rhynchosporeee. 

11. The bulliform cells of Scleria triglomerata are much like 
those of Carex vulpinoidea (fig. 15). 

The following eight examples are selected from the large and 
diffieult genus Carex: 

12. The blade of C. vulpinoidea (fig. 15) is of medium thick- 
ness, having about six bulliform cells extending one-third the 
way to the lower side of the broad shallow midvein. Between 
the veins there is a noticeable enlargement of about six epider- 
mal cells, the other epidermal cells being rather large. These 
side bands approach in appearance the side bands in Phleum 
pratense, only they are less distinct. 

13. ©. lagopodioides has a leaf much resembling the last, 
but the epidermal cells do not show a resemblance to bulliform 
cells. 

14. C. Grayii is a coarse species found in low and wet places. 
The epidermal cells are of moderate size; the lacune are large. 
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There is one band of bulliform cells of about twelve rows, extend- 
ing one-half the depth of the leaf, if the deep narrow midvein 
is not taken into account. So far as bulliform cells are concerned 
this reminds us of a leaf of Dactylis glomerata. 

15. C. Pennsylvanica is an early upland sedge with narrow 
leaves. The epidermis (fig. 16) iscomposed of small cells. There 
are six rows in each bulliform band, and these extend about 
two-fifths of the way down to the lower side of the midvein. 
The epidermal and bulliform cells remind us again ofa leaf of 
Dactylis glomerata. 

16. The blade of C. utriculata is very thick, narrowing to 
the margin and in the center. The epidermal cells are of mod- 
erate size; the single band of bulliform cells number about ten 
and are over the midvein. This leaf reminds us very much of 
that of Eriophorum Virginicum, but in the former the vessels of 
the fibro-vascular bundles are near the upper surface, while in the 
latter they are near the lower side. 

17. In the wide coarse leaf of C. Careyana (fig. 17) the 
upper epidermal cells are rather prominent, varying considerably 
in size. There is one very wide band of about twenty bulliform 
cells over the midvein. In the center of the leaf they extend two- 
fifths of the distance to the base of the vein. About half way 
from the midvein to the margin of each side of the blade there is 
a longitudinal crest or ridge on the upper side. The prominent 
vein at this place has small epidermal cells and hypodermal fibers. 
On the upper surface on either side of this vein and ridge the 
epidermal cells resemble a wide shallow band of bulliform cells. 

18. The leaf of C. Hitecheockiana is much like the last one 
named, and there are many leaves of Carex proper of like 
structure. 

19. The leaf of C. laxiflora, var. latifolia (fig. 18) is about an 
inch wide and rather thin. The epidermal cells are somewhat 
prominent. There is one band in the middle of about ten bulli- 
form cells, which cause this wide leaf to be conduplicate when dry. 

In the leaves of Carex the pitted vessels of the fibro-vascular 
bundles are near the lower side of the leaf. 

It will be seen that all the leaves of sedges have been com- 
pared with some one of five genera of grasses. In the sedges, so 
far as studied (many genera of four tribes), I find nothing in the 
middle of the leaf to compare with that of Poa pratensis, Phleum 
pratense, Leersia oryzoides, Amphicarpum Purshii, or Panicum 
plicatum. The bulliform cells and other epidermal cells, the 
hypodermal fibres, and the lacunze vary more in grasses than in 
sedges, or in other words, we find a greater variety of forms of 
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these cells or groups of cells in grasses than in sedges. Perhaps 
we should expect this as most of the sedges thrive in wet places, 
where the conditions are uniform, while the grasses thrive in a 
much greater variety of places. Still we find a greater differ- 
entiation of parts in the leaves of marsh grasses than in the sedges 
growing near them. 

Some of these characters in the leaves of grasses and sedges 
may be useful in description and classification. 


EXPLANATION OF PLateE X.—The drawings are all diagrammatic and repre- 
sent portions of the tranverse sections of the leaf. Fig. 1, Sesleria cerulea ; 
a, median strand of hypodermal fibres; 6, median fibro-vascular bundle; ¢ d’, 
lateral strands of hypodermal fibres; e, epidermis; /, bulliform cells when leaf 
is closed; g, same when leaf is open; h h, lateral fibro-vascular bundles; 
i, lacuna, 120 (Douval-Jouvé). Fig. 2, Zea Mays, X17 (Sudworth, in Beal’s 
Grasses). Fig, 3, Dactylis glomerata, 38 (Sudworth, |. c). Fig. 4, Poa pra- 
tensis, 75 (Sudworth, l.c). Fig. 5, Phleum pratense, 20 (Sudworth, 1. ce). 
Fig. 6, Leersia oryzoides, 350 (Douval Jouvé). Fig. 7, Amphicarpum 
Purshii, 25 (Sudworth, 1. c). Fig. 8, Panicum plicatum, 10 (Douval-- 
Jouvé). Fig. 9, Andropogon prinoides, 50 (Douval-Jouvé). Fig. 11, Cyperus 
rotundus, var. Hydra, 55. Fig. 12, Kyllingia pumila, 55. Fig. 13, Fim 
bristylis autumnalis, 55. Fig. 14, Rhynchospora capillacea, X55. Fig. 15, 
Carex vulpinoidea, X46. Fig. 16, C. Pennsylvanica, 55. Fig. 17, C. Carey- 
ana, X55. Fig. 18, C. laxiflora, var. latifolia, 59. 


Hierochloa borealis. 


WALTER DEANE. 
A visit at Rye Beach, N. H., during the month of August, 
1886, and an acquaintance with an Indian named Sabbatis Dana, 
who camps in the town every summer and sells baskets and other 
articles, have given me some interesting facts in regard to the 
Hierochloa borealis, or Holy Grass. It is one of our widely dis- 
tributed grasses, ranging over the northern half of the United 
States and northward. In this section of the country, eastern 
New England, it is generally found near the sea shore, and is one 
of our earliest flowering grasses. I have collected it in the middle 
of May and, at that time, only the culm, rising from the creeping 
root-stocks, is visible. Later in the season, from the same root- 
stocks, at intervals of two or three inches, there grow radical 
leaves in tufts. In the months of July and August these leaves 
reach their full height. The length of the grass much surprised 
me, as I can find no mention made of it. I saw it three feet in 
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height, and I was assured that it grew much higher. Ina salt 
marsh near by there was a patch of half an acre covered with this 
grass, its delicate green leaves, a quarter of an inch in width, con- 
trasting sharply with the dark and wiry Spartina juncea, which 
covered the rest of the marsh. 1 can find no mention of these 
radical leaves, growing later from different parts of the original 
root-stocks, and I do not think that the fact can be generally 
known. At least it may be interesting to call it to mind. The 
dead culm and flowers remain standing erect during the season, 
hardly seeming to belong te the fresh over-topping leaves. 

This grass, as is well known, becomes very fragrant when 
dried, whence its name, Vanilla Grass. Bigelow savs, “ This is 
one of our earliest grasses and is distinguished by the delightfully 
fragrant odor while drying.” In Germany, on festival days, it is 
strewn before the doors of ehurches on account of its fragrance 
and is called, as the generic name implies, Holy Grass. “These 
radical leaves are used very largely by the Penobscot Indians in 
the manufacture of their baskets, ete. Sabbatis Dana is one of 
the remnant of the Penobscot tribe, from 400 to 500 in number, 
who live at Old Town Island, Me., on the Penobscot river. In 
the summer time large numbers of them visit the various fash- 
ionable resorts and ply their profitable trade. Sabbatis has been 
at Rye Beach for twenty-six consecutive summers. The Hiero- 
chloa borealis is known among the Indians as Sweet Grass. 
There is no Indian name for it, even those Indians who know no 
other English using this name. They pick it in large quantities 
and hang it up in small bunches from the ridgepole of their tents 
to dry, the fragrance being much stronger if dried away from the 
sun. In this way, I was told, that the scent would last for years. 
The leaves, in drying, become strongly involute, making a fine 
pliable thread, very different in appearance and color from the 
fresh state. 

The Indians do not know the plant in flower. Indeed, I was 
positively assured that it never flowered at all, the reason for this 
statement being obvious. For when the grass is gathered the flow- 
ers have long gone by. I showed Sabbatis the dead culms but, 
looking wise ‘ly at them, he shook his head and said, “ That is not 
Sweet Grass.” He had seen those amongst the leaves, but they 
did not belong to the grass, and he refused to be convinced until 
I produced a specimen with the old culm and fresh radical leaves 
rising from the same root-stock. Then he was much surprised 
and interested. Of course, in pulling up the leaves as they do, 
but little, ifany, of the root-stock remains attached. The Indians 
know the grass by experience, the base of each tuft, in the fresh 
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plant, being quite red in color after the outermost leaves are re- 
moved. They always carefully pick over the grass when brought 
home, stripping off the older, outer leaves which, they say, have 
no fragrance. 

In using the grass it is generally braided into strips as fine or 
as coarse as they require, and of any desired length, and is then 
woven into baskets and other fancy work. As it takes a good 
deal of time to pick the grass, dry and braid it, the Indians often 
buy it of those who gather and prepare it for sale, paying for it 
so much a pound. The wood used, which forms the main part of 
these articles, is white ash, Fraxinus Americana, and red maple, 
Acer rubrum, called in Maine white maple. These woods they 
prepare at home, splitting the ash into strips of the requisite 
thinness and width by means of a machine. The maple is used 
for the heavier parts, such as the frame work and handles.. The 
pieces are stained with some coloring material and are then ready 
for use. Baskets and articles of that sort are always made over 
a block to preserve the shape, and I was told that it would be 
impossible to make a basket, with Sweet Grass in it, without 
a block, as the grass would draw the basket out of shape. I saw 
some very delicate specimens of weaving. They frequently use 
horse hair in making very small baskets for charms, being less 
than half an inch in width; the frame work is of ash and the 
weaving is almost microscopic. I noticed among the articles for 
sale in the Indian tent, some small boats, beautifully cut out of 
white cedar or arbor vitae, Thuja occidentalis, while the bark 
of the paper birch, Betula papyracea, was made into baskets, 
music rolls, ete. 


Notes on Carex. VIII.—Hybrids. 
L. H. BAILEY, Jk. 
( WITH PLATE XI.) 
CAREX ARCTATA X FLEXILIS. 


C. Knieskernii Dewey, Sill. Journ. 2d ser. ii. 247. C. aretata formosa? 
Bailey, Proc. Amer. Acad. Arts and Sci. xxii. 104. 


In a recent trip to the northern boundary of Minnesota, | 
found a quantity of this rare Carex and growing in such intimate 
association with Carex aretata and Carex flexilis that all doubt 
was at once removed as to its parentage. I had long been confi- 
dent that the plant is a hybrid, and that Carex arctata is one of 
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BAILEY on CAREX. 
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its parents, but it had not occurred to me that the rare Carex 
flexilis is the other parent. In the Svnopsis of North American 
Carices I guessed at Carex formosa as being the ether parent, 
although that plant had not been found in the vicinity of Lake 
Superior, where Professor Macoun had found the hybrid. Dr. 
Vasey has loaned me the original specimens of Carex Kniesker nil, 
togtphe r with Carex flexilis from the same source, and adds this 
note: “ The original Carex Knieskernii was collected by myself, 
in company with Dr. Knieskern, on the ground of old F ‘ort ‘Bull, 
somewhere west or northwest of Rome, N.Y ., hear a small] stream 
which, if I remember correetly, was called Fish Creek, and 
empties into Oneida Lake. The specimens of Carex flexilis are 
from the same locality.” This first collection was made in 1841. 
In 1869 Professor Macoun collected it at Kakabeka Falls, on the 
Canadian side of Lake Superior. ‘The third finding was that of 
the present summer, a few miles this side of the international 
boundary. I obtained about a hundred specimens from two or 
three contiguous localities. Judging from its comparative fre- 
quency in ‘these localities, I should expect to find the hybrid 
wherever Carex arctata and Carex flexilis grow near each other. 
Some of my specimens are almost indistinguishable from one 
parent, some from the other. They appear te have been the pro- 
ducts of reciprocal crosses. The hybrid may be distinguished in 
general as follows: 

Culm one and a half to two feet high, longer than the flat 
leaves, all usually somewhat hairy as in C, flexilis; spikes one to 
two inches long, drooping or spre ading on very slender peduncles, 

mostly sparse ly alternately flowered at the base , rusty, or whitish 

in color ; perigynium empty, rusty, inostly lane e-ovate and in at 
least the northern specimens very conspie ‘uously beaked, lightly 
nerved, thin in texture, mostly surpassing the whitish, pointed 
scale (Fig. A). 

It is singular that a genus ape imperfect flowers and so 
many species should present so few hybrids. I enumerate all the 
remaining hybrid Carices which have been clearly made out in 
this country : 


CAREX DEBILIS X VIRESCENS Bailey, Proc. Amer. Acad. Arts 
and Sci., xxii. 105.—Plant slender and lax, very green, appearing 
as if immature; culm flattish, rough on the angles; leaves flat, 
rough, mostly longer than the culm; bracts narrow, usually 
much exceeding the culm; spikes two or three, two inches 
long, thin and slender, erect or nearly so, the terminal one 
bearing a few pistillate flowers at the top; perigynium, which is 
nearly an exact medium between the two species, lance-ovate, 
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nerved and slightly hairy, short beaked, thin in texture, empty, 
twice longer than the white-hyaline scale-—Revere, near Boston, 


Mass. C.E. Faxon. (Fig. B.) 


CAREX GRACILLIMA PUBESCENS Bailey, 1. ¢. 107. 
C. Sullivantit Boott, Sill. Journ. xlii. 29. 


CAREX STRICTA X SALINA Bailey, 1. ¢. 85. 
C. spiculosa ? W. Boott, Bot. Gaz. ix. 88. 
“ Forma sterilis saline”? Christ, Cat. Car. Eur. 7. 


CAREX TENTACULATA LURIDA Bailey, l. ¢. 69. 
C. tentaculata, var.? altior Boott, Ill. 94. 


CAREX BULLATA UTRICULATA Bailey, 1. 68. 
C. Olneyi Boott, [1]. 15, t. 42. 


EXPLANATION OF PLATE XI.—A, Carex arctata 
gynium ; a’, scale of same, 7. 
B, Carex gracillima >< virescens, <3; 6, perigynium ; b’, scale of same, <7. 


Xflexilis, a, peri- 


The Flora of our Southwestern Archipelago. II! 
WM. S. LYON. 


The absence of the great genus Astragalus from Guadalupe 
struck Mr. Watson as somewhat remarkable.” It seems to the 
writer, however, phenomenal that the genus should have any rep- 
resentation not only upon that island, but upon any of those un- 
der our consideration. 

The “ Rattleweeds” take as kindly as does the horned toad to 
the dry, arid basins of the interior, and of the vast number known 
but few are reported from the immediate sea-board. Only four 
species I know of approach anywhere near the coast-line adjacent 
to the Santa Barbara group.’ The papery texture of the pods of 
most species unfits them for transportation by water, while the 
pernicious nature of some species makes them avoided by ani- 
mals, and an inherent antipathy to the moisture-laden atmosphere 
of the seas keeps them mainly retired from the coast. Neverthe- 
less three species manage to reach Catalina, two get to Cedros, one 
to Clemente, and the genus does not fail altogether till far out at 
sea on Guadalupe. 


1Continued from page 205. | 4 7 
2Proc. Am. Acad. 1. ¢. p. iii. 
3A, leucopsis, A. Antiselli, A. didymocarpus, A. pyecnostachyus. 
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Of the three species reaching Catalina, two are common to the 
immediate coast, and their migration is less a matter of wonder- 
ment than the development of an entirely new and interesting 
species (A. Nevinii) upon Clemente, which can only be accounted 
for by assuming that the potency of insular influences in the elab- 
oration of new types have sueceeded in overcoming what I be- 
lieve to be the natural antagonism of the genus to the tide line.’ 

Localization of species is the next feature which arrests our 
attention. Hemizonia Streetsii is not infrequent on the east end 
of Catalina, extending quite down to (and there in greater abund- 
ance than elsewhere) the narrow isthmus which connects the east 
and west sections of the island. A strong current of wind at 
nearly all times sucks through this narrow causeway, across which 
one might almost throw a stone; otherwise all conditions of soil 
and climate seem identical on both sides. Diligent search during 
two seasons failed to reward me with a sight of this species from 
the west end. The current of wind seems insufficient to account 
for this peculiarity, as all other species pass and repass freely. 
Paucity of species is worthy of mention, more striking in Cata- 
lina than in Clemente or Guadalupe, since the former island pos- 
sesses in an eminent degree all the physical requirements of a 
large and varied flora: great size, low fertile valleys, swamp 
lands, river bottoms (in miniature), rolling hills, sub- alpine ele- 
vations densely wooded and naked exposures, and is not even 

wanting on the south side our so-called “ desert” country. Ex- 
cepting only the region of perpetual snow in the upper Sierras, the 
whole of southern California, with upwards of 2,000 species, pre- 
sents no greater variety of physical conditions than exist here, 
yet only a total of 153 species are reported from this island, Col- 
lections from Guadalupe and Clemente having been made only in 
the spring, will probs ably be augmented by future exploration, 
vet those so far reported are meager in the extreme. 

A summary of Mr. Greene’s list, and that subjoined, shows a 
total of only 287 Phanerogams and ferns from these three islands. 
Of these, 46, or 16 per cent. of the whole number, are strictly 
insular, Of ‘the 287, 23, or 8 per cent., are limited to Guadalupe ; 
10, or about 33 per cent., restricted to Catalina; and 5, or about 
|} per cent., peculiar to Clemente. ‘The 23 Guadalupe species 
constitute 17 per cent. of the whole 133 species reported from 
that island. The 10 Catalina species form 63 per cent of the 153 
species listed from thence ; and the 5 from Clemente are about 6 


*This peculiarity has been noted of the genus Astragalus more strongly than of any 
other of the great genera characteristic of California flora: 
Hosackia, Lupinus, Krynitzkia, Mimulus and Eriogonum, 
represented in closest proximity to the sea shore. 


umong whieh may be cited 
all of which are abundantly 
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per cent. of the 81 species collected on that island. Lastly, 31, or 
38 per cent. of the whole flora of Clemente is reported also from 
Guadalupe ; and 35, or only 25 per cent., of that of Catalina is 
common to itself and Guadalupe. More significance attaches to 
this latter analysis than to the others, as it seems to indicate a 
closer relationship between the floras of Clemente and the distant 
Guadalupe than obtains on the two nearer islands.’ 

At this point it is proper to refer back to the statement made 
in relation to the antiquity of Clemente, that the geology and 
present flora of that island were not in apparent harmony. This 
hypothesis, determined by the scantiness of peculiar species, is far 
from conclusive. Greater antiquity would afford opportunity for 
the extension landward of many perhaps original species whose 
local identification would thus be absorbed and lost forever ; and 
if the faintest value be attached to the common methods of seed 
dispersal, facilities have occurred for the distribution of a score of 
distinctive floras; and while strongly disparaging those very 
methods in general, their specific foree and application is readily 
conceded where the barrier to isolation becomes contemptible, in 
view of the stupendous lapses of time since the seas first swept 
the uppermost terraces of Clemente. 

From all the foregoing we briefly suggest : 

Ist. Present variation and constant modifications in matter of 
size point to the mutability of species upon these islands. 

2d. The large percentage (16) of the whole flora being char- 
acteristic, tends strongly to indicate insular genesis. 

3d. That there are no barriers which some species can not 
overcome ; while the close restriction of others to local habitats 
and seeming to enjoy greater facilities for expansion than the first 
named, would indicate that the latter species were too short-lived 
to acquire the adaptability and availability for extension possessed 
by the former. 

4th. That the material available for investigation is of too 
conflicting a nature to formulate even a scientific “ guess” as to 
primative origin of the floras of these islands. 

The discovery of a new genus on Catalina and Santa Cruz‘, 
whose definite characters and relationship is not yet wholly set- 
tled, but whose nearest apparent affiliation is native of northern 
Mexico, might lead us to inquire for some such derivation ; but 
Mr. Watson has shown how unlikely is this to be the case ‘with 


‘Since making the above analysis, the publication of some new species and extension 
of the limits of others by Dr. Gray in his recent revised supplement to the Syn. Flora oi N. 
America affects the exactitude of the enumerations given, but not enough to vitiate the 
general conclusions. 


6 Proc. Am. Acad., vo!. 20. 
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Guadalupe, hence with our northern group. From the presence 
of a few sporadic South American forms it would be as unsatis- 
factory to attempt in any way to connect their floras as to deduce 
anything European from the presence of Lavatera. 

Have these islands ever formed part of a continuous territory ? 
Have they ever been united to the adjacent continent? Is their 
antiquity greater or less than that of the main land? 

These, and a host of correlated questions, must first be an- 
swered authoritatively by the geologist who undertakes their care- 
ful exploration ; until then the botanist must relegate the history 
of the past to the field of idle speculation, and from the pregnant 
material at hand confine himself to defining the present—antici- 


pating the future. 


LIST OF FLOWERING PLANTS AND FERNS OF SANTA CATALINA ISLAND. 


. Clematis ligusticifolia Nutt. 
. Eschscholtzia peninsularis Greene 
3. Crossosoma Californicum Nutt. 
. Dendromecon rigidum Benth. 
. Isomeris arborea Nutt. 
. Capsella Bursa-pastoris Meench. 
. Oligomeris subulata Buiss. 
. Helianthemum scoparium Nutt. 
. Frankenia grandifolia C. & 8. 
. Silene Gallica Linn. 
. Stellaria media Linn. 
2. Lepigonum macrothecum F.& M. 
3. Sagina occidentalis Wats. 
. Malvastrum Thurberi Gray. 
5. Erodium cicutarium L’Her. 
3. Rhamnus crocea Nutt. 
. Ceanothus sorediatus H. & A. 
. Rhus diversiloba Hook. & Arn. 
. Rhus ovata Wats. 
20. Rhus integrifolia Benth. & Hook. 
20". Rhus integrifolia (a remarkable 
ternate-leaved form). 
. Rhus laurina Nutt. 
Trifolium microcephalum Pursh. 
3. Melilotus parviflora Desf. 
24. Medicago denticulata Willd. 
5. Hosackia glabra Torr. 
26. Hosackia micrantha Nutt. 
- Hosackia maritima Nutt. 
28. Hosackia ornithopus Greene. 
29, Astragalus leucopsis T, & G. 
. Astragalus trichopodus Gray. 
. Astragalus Antiselli Gray. 
2. Lathyrus vestitus Nutt. 
. Prunus occidentalis 
. Prunus ilicifolia Walp. 
35. Spirzea discolor Pursh. 


36. Rubus ursinus Cham. & Schlecht. 
37. Cercocarpus parvifolius Nutt. 
38. Adenostoma fasciculatum Hook. 
& Arn. 
. Alchemilla arvensis Scopoli. 
. Rosa Californica Cham, & 
Schlecht. 
. Heteromeles arbutifolia Reem. 
2. Lyonothamnus floribundus Gray. 
3. Ribes viburnifolia Gray. 
. Tilleea minima Miers. 
5. Cotyledon ciespitosa Haworth. 
. Zauschneria Californica Pres}. 
. (Enothera micrantha Hornem. 
8. (Enothera bistorta Nutt. 
. Godetia tenella Wats. 
. Megarrhiza Californica Torr. 
51. Megarrhiza Marah, reported by 
Baker, not collected since. 
52. Opuntia Engelmanni Salm. 
3. Mesembryanthemum crystal li- 
num Linn. 
54. Caucalis microcarpa Hook & Arn 
55. Sambucus glauca Nutt. 
3. Symphoricarpos mollis Nutt. 
57. Lonicera hispidula, var. vacillans 
Dougl. 
8. Galium angustifolium Nutt. 
. Galium Aparine, var. Vaillanti 
Gray. 
60. Galium Catalinense Gray, ined. 
61. Brickellia Californica Gray. 
62. Pentacheta Lyoni Gray. 
63. Bigelovia veneta Gray. 
64. Erigeron foliosus Nutt. 
65. Baccharis pilularis DC, 
66. Stylocline gnaphalioides Nutt. 
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Filago Arizonica Gray. 

Encelia Californica Nutt. 

Leptosyne gigantea Kellogg. 

Madia sativa Molina. 

Madia filipes Gray. 

Hemizonia Streetsii Gray. 

Hemizonia fasciculata T. & G. 

Layia platyglossa, var. breviseta 
Gray. 

Beria Palmeri, var. Clementina 
Gray. 

Amblyopappus pusillus Hook & 
Arn. 

Achillea Millefolium Linn. 

Cotula coronopifolia Linn. 

Artemisia Californica Less. 

Cnicus occidentalis Gray. 

Centaurea Melitensis Linn. 

Perezia microcephala Gray. 

Stephanomeria paniculata Nutt. 

Malacothrix saxatilis T. & G. 


. Arctostaphylos tomentosa, Dougl. 


Arctostaphylos bicolor Gray. 

Erythrea venusta Gray. 

Gilia atractyloides Steudel. 

Gilia multicaulis Benth. 

Euerypta (Ellisia) chrysanthemi- 
folia Greene. 

Phacelia hispida Gray. 

Phacelia Lyoni Gray. 

Emmenanthe penduliflora Benth. 

Eriodictyon tomentosum Benth. 

Heliotropium Curassavicum Linn, 

Krynitzkia ambigua Gray. 

Krynitzkia ramosissima Gray. 

Plagiobothrys Arizonicus, var. 
Catalinense Gray, ined. 


. Convolvulus Soldanella Linn. 


Convolvulus 


macrostegius 
Greene 


. Convolvulus Californicus Choisy. 
. Cressa Cretica Linn. 

. Solanum nigrum Linn. 

. Solanum 


Xanti, var. Wallacei 
Gray. 


Lycium Californicum Nutt. 


}. Scrophularia Californica Cham. 


Pentstemon cordifolius Benth. 
Antirrhinum Nuttaliianum 
Benth. 


LIST OF FLOWERING PLANTS AND 

Eschscholtzia elegans, var. ram- 
osa Greene. 

Delphinium variegatum Torr. & 
Gray. 

Meconopsis heterophylla Benth. 

Sisymbrium reflexum Nutt. 
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Antirrhinum speciosum Gray — 
coll. by Gambel. 

Mimulus glutinosus, var. puniceus 
Wendl. 

Mimulus cardinalis Dougl. 

Mimutus luteus Linn. 

Mimulus floribundus Doug}. 

Castilleia foliolosa Hook. & Arn. 

Castilleia parviflora Bong. 

Monardella lanceolata Gray. 

Micromeria Donglasii Benth. 

Audibertia Palmeri Gray. 

Audibertia polystachya Benth. 

Verbena prostrata R. Br. 

Plantago Patagonica Jacq. 

Mirabilis Californica Gray. 

Rumex salicifolius Weinmann. 

Eriogonum nudum, var. panci- 
florum Wats. 

Eriogonum giganteum Wats. 

Chorizanthe staticoides Benth. 

Pterostegia drymarioides Fisch, 
& Meyer. 

Atriplex Coulteri Dietrich. 

Urtica holosericea Nutt. 

Urtica urens Linn. 

Parietaria debilis Forster. 

Eremocarpus setigerus Benth. 


. Salix levigata Bebb. 


Populus trichocarpa T. & G. 


. Quercus Douglasii Hook. & Arn. 


Quercus dumosa Nutt. 

Quercus tomentella Engl. 

Calochortes Kennedyi Porter. 

CalochortusCatalinze Wats.--coll. 
by P. Schumacher. 

Juncus bufonius Linn. 

Stipa setigera Presl. 

Avena fatua Linn. 

Melica imperfecta Trin. 

Hordeum murinum Linn. 

Elymus condensatus Pres}. 

Gymnogramme triangularis 
Kaulf. 

Gymnogramme triangularis, var. 
viscosa Eaton. 


3. Pelleea ornithopus Hook. 


Adiantum emarginatum Hook. 
Aspidium aculeatum Swartz. 
Selaginella rupestris Spring. 


Lepidium nitidum Nutt. 


6. Oligomeris subulata Boiss. 


Lepigonum macrothecum Fisch. 
& Meyer. 


8. Claytonia perfoliata Donn. 


9. 


Lavatera assurgentiflora Kellogg. 
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10. Malva borealis Wallman. 49. Krynitzkia ambigua Gray. 

11. Erodium cicutarium L*Her. 50. Convolvulus macrostegius Greene. 
12. Erodium moschatum L’Her. 51. Lycium Californicum Nutt. 

13. Rhus integrifolia Benth. & Hook.) 52. Antirrhinum Nuttallianum 
14. Rhus ovata Watson. Benth. 

15. Lupinus affinis Agardh. 53. Antirrhinum speciosum Gray. 

16. Trifolium microcephalum Pursh. 54. Collinsia bicolor Benth. 

17. Trifolium Palmeri Watson. 55. Plantago Patagonica Jacq. 

18. Medicago denticulata Willd. 56. Mirabilis Calitornica Gray. 


. Hosackia ornithopus Greene. 


57. Abronia umbellata Lam. 
20. Astragalus Nevinii Gray, ined. 58. Rumex salicifolius Wein. 
21. Vicia exigua Nutt. 59 


. Cotyledon? 


. Eriogonum nudum, var. pauci- 


floruam Wats. 


23. Mentzelia gracilenta T. & G. 60. Erigonum (n. sp.) unfit for deter- 
24. Megarhiza Californica Torr. mination. 

25, Cereus Emoryi Engl. 61. Pterostegia drymarioides Fisch. & 
26. Opuntia prolifera Engl. Meyer. 


27. Mesembryanthemum nodiflorum. 62. Aphanisma blitoides Nutt. 
28. Mesembryanthemum crystalli- 638, Chenopodium Californicum 


num Linn. 


Wats. 


29. Bowlesia lobata Ruiz. & Pavon, 64, Chenopodium album Linn. 
30. Sanicula bipinonatifida Dougl. 65. Atriplex microcarpa Dietrich. 
31. Daucus pusillus Michx. 66. Atriplex leucophytla Dietrich. 


32. Galium Aparine Linn. 67. Atriplex Californica Mognuin. 
33. Gnaphalium decurrens Ives. 68. Hesperocnide tenella Torr. 


34. Hemizonia Streetsii Gray. 69. Parietaria debilis Forster. 
35. Perityle Fitchii Torr. 70. Allium serratum Watson. 
36. Beria Palmeri Gray, var. Clem- 71. Brodizea capitata Benth. 
entina, 72. Phalaris Canariensis Linn. 
37. Eriophyllum Nevinii Gray, ined. 73. Stipa setigera Presl. 
38. Achillea Millefolium Linn. 74. Melica imperfecta Trin, 
39. Senecio Lyoni Gray, ined. 75. Ceratochloa grandiflora Hook. 
40. Microseris Lindleyi Gray, ined. 76. Hordeum nodosum Linn. 
41. Malacothrix foliosa Gray, ined. 77. Polypodium Californicum Kaulf. 
42. Sonchus oleraceus Linn. 78. Gymnogrammetriangularis 


3. Gilia Nevinii Gray, ined. 


Kaulf. 


44. Gilia micrantha Steudel. 79. Notholena Newberryi Eaton. 
15, Nemophila racemosa Nutt. 80. Layia glandulosa H. & A. 
46. Phacelia floribunda Greene. 81. Amsinckia intermedia Fisch. & 


47. Phacelia phyllomanica Gray. 
. Phacelia distans Benth. 


Meye r. 


Appirionan Nores.—In the very nature of things all islands, 


and these in a superlative degree, being largely exempted from 
the disturbing external influences affecting organic life upon the 
mainland, present to the naturalist an inviting 
tion and research. 

To the enthusiastic lover of the beautiful in nature, they offer 
as well a wealth of picturesque attractions. The southern coast 
of San Clemente once seen can never be forgotten. Against ver- 


field of explora- 


tical cliffs of over two hundred feet the great seas dash with thun- 
derous noise and appalling force, whilst far above, the rocky ter- 
races, all softened with tender creamy lichens and whose darkling 
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eaves each carry a drooping portiére of lovely snow-white morn- 
ing glories, forms in all a combination of rare grandeur and 
dainty prettiness seldom seen in one picture. 

Catalina is a miniature world in itself. The landward coast 
is indented with little pockets rather than harbors, whose waters 
are marvels of tranquillity and pellucidity. From his boat the 
fisherman can look down and at a depth of fifty feet see the bril- 
liant anemones and sea urchins starring the rocks below. 

From the middle of the island two not inconsiderable streams 
(in California we call them rivers) take their source and flow in 
opposite directions, one through a sandy valley with here and 
there a fertile oasis of cottonwoods, anon a desert of prickly pear 
or tufias within whose cruel environment lurks the dainty edible 
fruit of Solanum Xanti, var. Wallacei. The other “river” takes 
its way southerly through cafions of the loftiest mountains of the 
island until it plunges into Silver cafion; and thence to follow 
its precipitous course to the sea will try the nerves of the trained 
mountaineer. Down into the very bowels of the earth one seems 
to go, into ravines whose walls are vertical battlements of rock 
that not even a goat could scale, and into whose chilling and 
darkening depths the sun never looks; it is then that when a 
“break off” or falls occurs in the descent that the situation be- 
comes interesting—critical, perhaps, for him who will not or can 
not retreat. 

But Catalina is not all made up of dangerous cafions; its end- 
less diversity constitutes its chiefest charm; teeming pastoral 
valleys where the track of the waterways fairly dazzle the eye 
with its splendor of Mimulus cardinalis, or enchanting nooks car- 
peted with gold fern or Aspidium aculeatum, else rolling hills or 
grim castellated mountains, constitute an aggregation of beauties 
and attractions to the traveler and explorer unequalled anywhere 
in Southern California. 

Though [ have spoken of my work upon these islands as 
“gleanings” the harvest on most of them as yet is virtually un- 
touched, and offers a fruitful field to the zealous collector. If 
my remarks should stimulate any to their thorough and compre- 
hensive exploration, my labor shall not have been in vain. 
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BRIEFER ARTICLES. 


New BoLanperr. Culms slender, about a foot high 
decumbent below, smooth: leaves narrowly linear, flaccid; radical ones about 
6 inches long; cauline ones similar, 1 to 2 inches long; ligule short and obtuse ; 
upper half of stem naked: panicle 2 to 3 inches long, sparsely flowered, open, 
lax, lower branches in twos or threes, filiform, 1 to 14 inches long, flowering 
above the middle: spikelets about 2 inches long; empty glumes unequal, 
1-nerved, upper one ovate-lanceolate, 1 line long or more, lower one } shorter; 
flowering glume nearly 2 lines long, oblong-lanceolate, 5-nerved, softly pubes- 
cent on the nerves below; palet equaling its glume, finely ciliate on the nerves ; 
sterile pedicel prominent, 4 to 4 as long as the flower.—Collected at Multino- 
mah Falls, Oregon, by Dr. H. N. Bolander. 

AGROSTIS ATTENUATA. Culms slender, smooth, erect, attenuated, 2 to 3 feet 
long: radical leaves narrowly linear, 2 to 4 inches long; culm leaves 3, distant, 
sheaths shorter than the internodes, smooth; ligule membranaceous, conspicu- 
ous, 2 to 3 lines long; blade 2 to 3 inches long, narrow, acuminate: panicle 3 to 
4inches long, pyramidal, lower branches in threes or fives, somewhat unequal, 1 
to 2 inches long, capillary, few-flowered, pedicels mostly longer than the spike- 
lets, which are about 1} lines long: empty glumes equal, oblong-lanceolate, 
acute, scabrous on the keel; flowering glume nearly as long; palet wanting.— 
Found by Mr. Thomas Howell, near Mt. Hood, Oregon. It belongs to the 
scabra group, but is well distinguished as a species. 

AGROSTIS FOLIOSA. Culms stoloniferous, erect, 14 feet high, leafy nearly 
to the summit: leaves 3 to 5 inches long, 2 to 3 lines wide, acuminate, some- 
what scabrous; sheaths smooth; ligule short, obtuse: panicle lanceolate, 4 to 
6 inches Jong, 14 inches wide below, open, branches mostly in fives, uneven, 4 
to 14 inches long, flowering near the extremities, subdivided mostly below the 
middle, pedicels longer than the spikelets, which are about 14 lines long: 
empty glumes lanceolate, acute; flowering glumes a little shorter, about 5- 
nerved, the lateral nerves excurrent at the apex, the midnerve usually term- 
inating in a short awn near the middle; palet wanting.—Collected in Oregon 
by Thomas Howell and by Dr. H. N. Bolander. 

MUHLENBERGIA NEo-MExIcANA. Perennial: culms mostly branched near 
the base from thickened nodes, wiry, erect, 1 to 2 feet high, scabrous: cauline 
leaves about 5, setaceous, erect, about 3 inches long, the upper one near the 
panicle; ligule short, lacerate: panicle narrow, linear to lanceolate, 4 to 6 
inches long, the branches unequal, mostly in twos, appressed, the longer 1 to 2 
inches long, flowering to the base, the branchlets sessile and closely flowered : 
spikelets sessile or nearly so, about 2 lines long without the awn; empty glumes 
equal, more than half as dong as the spikelet, lanceolate, acuminate or awl- 
pointed, l-nerved; flowering glume short stalked, 3-nerved, narrow, acuminate 
and terminating in a straight, slender awn 4 to 6 lines long.—Rocky hills and 
mountain sides, New Mexico and Arizona. 

MUHLENBERGIA ACUMINATA. Culms erect, 3 to 4 feet high, smooth: rad- 
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ical leaves involute, 6 to 12 inches long; canline ones 3 or 4, distant, narrow, 
becoming involute, acuminate, lower 6 to 8 inches long, upper 1 to 2 inches, 
scabrous; ligule 3 to 4 lines long, lacerate: panicle linear, 6 to 10 inches long, 
branches in twos or threes, closely appressed, the lower 1 or 2 inches long, 
flowering to the base, branchlets short and erect; pedicels and rhachis scab- 
rous: spikelets 2 lines long; empty glumes half as long, nearly equal, obtuse 
and denticulate at the apex, membranaceous; flowering glume 2 lines long, 
rigid, 3-nerved, acuminate, and terminating in a minute awn, about a line 
long; palet as long as its glume, acute.-—Number 1993, C. Wright’s collection 
in New Mexico. A well marked species.—Dr. GEORGE VASEY. 


J Ambrosia bidentata trifida.—A hybrid from these parents has been 
sent tous by Mr. Eggert, of St. Louis. That district is famous for hybrids, 
Dr. Engelmann having detected so many there, but this one, we believe, is new. 

A. GRAY. / 


Selinum Canadense in Indiana.—The discovery of this northern spe- 
cies in middle Indiana is a very interesting fact. Known to students of Gray’s 
Manual as Conioselinum Canadense, or Hemlock-Parsley, its range is entirely 
north of Indiana, except as it finds its way southward along the higher sum- 
mits of the Alleghanies, and is usually found in swamps. I found. it a little 
over a mile north of Crawfordsville, clinging to an almost inaccessible bluff 
wall, in surroundings kept constantly cold and wet by springs. It was in both 
flower and fruit October 15.—J. N. Rosr. 


Dr. George Martin.—Those interested in mycology will be pained to 
learn of the recent death of Dr. George Martin. The study of our American 
fungi was with the deceased a thing of recent years, and was taken up mainly 
because he saw in it an opening for good work in its relation to practical med- 
icine. However it was not long before he became so interested in these plants 
that almost his whole leisure and strength were given to them. When one 
remembers how many of the specimens in Ellis’ Centuries of North American 
Fungi were collected, and how many more were critically studied by Dr. Mar- 
tin, there will be a surprise to know that he had been for years an invalid 
whose life hung upon the slenderest thread. The deceased left behind him a 
manuscript volume which might well be published as a memorial of his labors. 
It contains a large number of colored illustrations, with spore measurements, 
and descriptions of the fungi he had studied. Such a volume would be a real 
boon to American mycologists. During his life, when urged by his friends to 
publish it, his modesty always led him to evade the question or to depreciate 
the real value of what he had done. He was distinguished as a physician, 
high-toned and honorable as a man, public-spirited as a citizen, and warm- 
hearted as a friend. None can regret his death more than his neighbors in 
West Chester, Pa., who knew and loved him well.—J. T. RorHrock. 


Two new Californian plants.—On making for the first time a botanical 
excursion to Monte Diablo I found upon its very summit the little Campanula 
here described which has heretofore been overlooked, probably on account of 
ts diminutive size and ephemeral duration, rather than from its absolute 
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rarity. It may have been passed over as a Githopsis, as it has somewhat the 
aspect of a depauperate form of this common plant. 

The following species of Gilia was also found in a district supposed to be 
pretty thoroughly explored. Professor Gray informs me that I may regard it 
as a neW species, quite as good as some other of the troublesome forms which 
have come to light, and which almost efface the distinction between the sec- 
tions Dactylophyllum and Leptosiphon. I have had Professor Gray’s kind and 
need/ul help in shaping the characters of these two species so as to render them 
more diagnostic than they would have been in my inexperienced hands. 

CAMPANULA EXIGUA. Annual, 2 to 5 inches high, with spreading branches, 
hirsute below, puberulent or almost glabrous above: leaves very small (1 to 3 
lines long), sessile, lowest lanceolate or obovate, entire or with a few coarse teeth, 
upper subulate: flowers solitary at end of theslender divergent branches or short 
peduncles, erect: calyx-lobes subulate-linear, usually twice the length of the 
campanulate or somewhat turbinate tube, erect, connivent after flowering: cor- 
olla oblong-campanulate, light blue ; tube about the length of the calyx-lobes, 
longer than its oblong acute lobes; filaments abruptly dilated below the mid- 
dle into a broad ciliolate base: style not surpassing the corolla: capsule some- 
what urceolate, opening by three valves above the middle-—Summit of Monte 
Diablo, June 14, 1886. Also collected, July 3, on Tamalpais, by Mrs. Curran, 
in full fruit and in a larger and coarser form. The species will rank along 
with C. Reverchoni of Texas, in a separate subdivision. 

GILIA AMBIGUA. Habit and foliage of G. Bolanderi, but more erect and 
stouter: corolla much larger, over half-inch long, nearly thrice the length of 
the calyx, its proper tube equalling the latter or somewhat exserted, the obcon- 
ical brown-purple throat of nearly same length and hardly exceeded by the 
rotately expanding bluish purple lobes: ovules 2 in each cell.—Very abundant 
at Oak Hill, four miles south of San Jose, May 15, in flower and fruit. The 
only other Gilia seen near it was G. dichotoma.—VoLNEY Rarran. 


A pleasing experiment in laboratory practice.—The following expe- 
riment has proved very satisfactory with classes in vegetable anatomy while 
upon the subject of mucilaginous modification of the cell wall. The student 
makes a thin section of a flaxseed and places it dry under the } objective so 
that the outer layer of the external coat is in the field. Pass a drop of water 
under the cover-glass and watch the section. As soon as the liquid strikes the 
mucilaginous layer the cells composing it at once enlarge and their dissolved 
contents float out upon the slide. That which before was a hyaline line, seem- 
ingly amorphous, becomes a series of cells nearly uniform in size. The thin- 
ness of the section and the unusual exposure of the mucilage permits of the 
quick outward movement of the cells much to the delight of the student. For 
a time it was quite a puzzle how the side walls of the rapidly expanding cells 
could accommodate themselves to the sudden expansion. A quantity of flax- 
seed was soaked in water, the liquid being changed frequently during a day or 
more, and the seeds afterwards dried with blotting paper. Upon making thin 
sections of these seeds, and treating the outer layer as above described, the side 
walls were well defined, and their method of expanding became plain, These 
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walls are folded or plaited right and left like the sides of the bellows of an 
accordeon, the plaits being widest at the bottom, or attached ends, and dimin- 
ish outward toward the exposed surface. These cells are somewhat irregular, 
but are usually six sided. If a superficial or thin tangential section of the 
seed-coat is carefully experimented upon, the mucilaginous cells may be ex- 


panded and contracted several times before their contents so far disappear as 
to arrest further action. 


Ii the student attempts to study the mucilaginous covering without mak- 
ing a section the expansion of the cells and the outward flow of their contents 
are so slow as to be disappointing. When the thin section has been brought 
into the field of the high power lens it is well for a neighboring student or 
an assistant to add the drop of water, thus giving the experimenter the entire 
use of his time for making the observation._Byron D. HALsTEp. 


Alaskan plants.—List of plants collected during the summer of 1885, at 
Ounalashka, by Mr. S. Applegate, the United States Signal Observer at that 


station. The list, although small, contains several species of great rarity and 
interest: 


Cardamine pratensis L. Festuca rubra L. 
Draba hirta L. Bromus Aleutensis Trin, 
Leptarrhena pyrolifolia R. Br. Poa pratensis L. 
Epilobium angustifolium L ? Fragments | Deschampsia atropurpurea Scheele. 
only Deschampsia czspitosa P. Br., var. longiflora 
Oxyria digyna Camp. Trin. 
Luzula campestris DC. Trisetum subspicatum P. Br., var. molle 
Luzula spadicea DC., var. parviflora Led. Gray. 
Juncus arcticus Willd. Deye: xia Aleut'ca Vasey. 
Juncus Scneuchzeri Hoppe. Deyeuxia Langsdortii Kunth. 
Carex decidua Boott. Very rare: the third | Agrostis canina L. 
station in North America. (ide Bailey | Agrostis exarata Trin. 
in litt. Oct. 22, 1886.) Equisctum variegatum Schl. 


Carex podocarpa R. Br. Cryptogramme acrosticnoides R. Br. 
Carex limosa L., var. stygia Bailey. 


TI am indebted to Dr. Vasey and Prof. L. H. Bailey, Jr., for assistance in 
determining the sedges and grasses.—F. H. Knowtrton, U. S. Nat. Museum. 


EDITORIAL. 


With THIs number the GAzeTTE for 1886 is complete. The 350 pages 
that we have given to our readers represent the best botanical activity of the 
country, and the fact that several important papers presented this year cannot 
appear until next, on account of the pressure upon our pages, goes to show 
that this activity has been uncually great. It is very evident that botanists are 
working now as never before in thiscountry. Perhaps there is no more interest 
in the general subject of botany, but there is more independent and valuable 
work. Our friends have said that the GAzerrE has been no small influence in 
encouraging this activity. Whether this is true or not, the botanical signs for 
1887 are most encouraging. American botanists are fully awake, and the next 
year gives promise of much good work. Every botanist should feel called 
upon to help along this progress, both by making some contribution to botan- 
ical knowledge himself, and by warmly supporting a botanical journal that 
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gives expression to these activities. That the Gazerre has been better than its 
promise is the record of the year just closing, and as we clear our decks for 
another year it is with the determination to surpass anything we have yet done. 
With this promise to our friends we wish them a happy and successful new year. 


THERE Is some feeling among American botanists that their labors are not 
fully recognized in Europe, being passed by when credit is really due them. 
We desire to point out one reason for this apparent neglect, a reason that our 
opportunities of knowing enable us to assert is a very important one, and which 
points to partial remedy within the control of each author. We refer to the 
distribution of separately printed copies of important articles contained in 
journals and society publications. We venture to say that the number of cop- 
ies now sent by most authors to German and other foreign investigators is very 
small and wholly inadequate. A satisfactory distribution would require that 
a copy of every important research should be sent to other workers in the 
same line, to the prominent botanical periodicals, and to the chief libraries. 
If it can also be placed on sale, so much the better. If authors will take this 
small trouble and expense, the knowledge and recognition of American botany 
abroad will be advantageously improve:l. 


OPEN LETTERS. 


Orientation of Cassia leaflets, 


The region about me is literally clothed with a growth of the two species 
of Cassia, C. nictitans and C, Chamecrista. I notice this summer what I never 
happened to have observed before, that, in the afternoon especially, all the 
leaflets are so disposed as to present their surfaces to the declining sun. In 
thousands of specimens I can find no exception. This presentation of neces- 
sity gives something of a north and south trend to the edge of the leaflets, so 
here we have compass plants of a certain kind. W. W. Barney. 

Brown University, Providence, R. I. 

Eupatorium perfoliatum. 

Iu August last I collected a stout specimen of this plant, nearly four feet 
high, having a whorl of three leaves at each node. The leaves of each whorl 
were united around the stem much as in the usual form, except that there was 
a superfluity of tissue at the points of cohesion, thus making the bases of the 
leaves crispate. J. FRANKLIN COLLINS. 

Providence, R. I, 


CURRENT LITERATURE. 


Life Histories of Plants. By Professor D. McAlpine. pp. 296. [llustrated. 
Swan Sonnenschein, Lowrey & Co., London. 1886. sq. 12°. 


This is a successful attempt to put the latest phases of botany in such a 
popular way that any intelligent person can understand them. Such attempts 
can not be too warmly commended, for they are important and difficult. As 
the intelligent popular mind becomes acquainted with these facts the chances 
for foundations for original investigation multiply, but the difficulty lies in 
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popularizing without misstating. Professor McAlpine has accomplished this 
task as well as we have yet seen it done. The book was not written for botan- 
ists, but ic should be able to stand the fire of theircriticism. At the same time 
botanists must not criticize technical points or omitted facts. It is simply a 
question as to whether what has been stated is clear enough to be understood 
or is not misleading. The book begins with a chapter upon the comparative 
study of plants and animals on a physiological basis, and another upon the 
living cell. The remaining pages take up types, beginning with the lowest, and 
give a condensed account of their structure and life history, over forty being 
considered. The »ook is not only a capital one for the general reader, but 
would be very helpful in the hands of the young laboratory worker. The 
figures are the same that have done such long and efficient service in botanical 
works, and a few changes in that direction would have been both easy and val- 
uable. There are some things that might be criticised. In referring to the 
function of chlorophyll, p. 69, Pringsheim’s “screen” theory is given without 
any mention of there being a diversity of opinion upon the subject. The use 
of the terms “root” and “shoot” are carried down to the lowest plants on 
physiological grounds, but the average reader will not distinguish between 
root-function and root-structure, and so we would class the use of these terms 
as misleading. The terms “microspore” and “macrospore” are carried 
through to the highest plants, a thing proper enough perhaps for the technical 
botanist, but the audience for whom the book is written had better know what 
the polien-grain and embryo-sac mean. On p. 229, in speaking of the germ- 
ination of the teleutospores of wheat-rust, the statement that they “only con- 
tinue their course of development on the Barberry-leaf,” should be modified 
in accordance with the fact. But these are mostly matters of judgment, and 
we would commend the book as being very readable and serviceable. 


Preliminary Synopsis of North American Carices, including those of Mexico, Cen- 
tral America and Greenland, with the American bibliography of the genus. 


By L. H. Bailey, jr. pp.$9, v. Reprinted from Proc. Amer. Acad., April 
14, 1886. 


That the genus Carex needs elucidation all botanists will agree, and Pro- 
fessor Bailey has done us good service in thus recording the results of his study. 
A proper judgment upon such work can be passed only after using it, and 
whatever is said now is based upon the author’s known ability. Such a vast 
genus is, of necessity, a most bewildering tangle, and if Professor Bailey has 
straightened it all out he has done far more than he claims. Of course it will 
be found faulty in parts, and the author will probably be quicker to recognize 
that than any one else, but it must surely advance our knowledge of carices 
and lighten the labor of naming them. Changes in nomenclature are quite 
numerous and radical, and the author deserves commendation for his attempt 
to observe the law of priority. The paper gives distinguishing characters for 
all species not described in Gray’s Manual, Chapman’s Flora and Coulter’s 
Manual. The breaking away from the old artificial groupings, and the attempt 
to distribute species in natural groups, is noteworthy. Professor Bailey has 
put us under an obligation which should be repaid by the careful use and crit- 
icism of his paper. 


NOTES AND NEWS. 


THE HERBARIUM of Lamarck has been acquired by the French government and placed 
in the Jardin des Plantes. 


Pror. W. W. BAILEY finds that the stamens of Parnassia mature one at atime, and 
asks if thishas been observed before. 


THEODOR G. ORPHANIDES, emeritus professor of botany at the university of Athens, 
died in August last at 69 years of age. 


1886. ] BOTANICAL GAZETTE. 343 


Dr. EMILY L. GREGORY presents the first part of a paper on the distribution and fune- 
tion of the pores of libriform tissue, in the Bulletin of the Torrey Club for November. 

Prof. O. NorDsTEDT has critical notes on the marine Vaucheria litorea, V. sphero- 
spora, V. Thuretii and V. Synandra, illustrated with a plate, in the October Scottish Nat- 
uralist. 

A WELL WRITTEN and readable notice of Lubbock’s “ Flowers, Fruits and Leaves,’’ 
covering over a page, is given in No. 1115 of the Nation, under the title of ‘‘ Vegetal 
esthetics.” 

A. A. Crozier, graduate of Michigan Agricultural College and of the botanical depart- 
ment of the State University, has been appointed assistant to Dr. Vasey in the Department 
of Agriculture. 

SPIRANTHES RoMANZOVIANA has been a very rare orchid in Ireland for fifty years or 
more, and is now thought to be entirely exterminated. Asystematic search forit is talked 
of for next year. 

Pror. Dr. LErMBACH, editor of Irmischia and of the Deutsche botanische Monatsschrift, 
has removed from Sondershausen to Arnstadt, where he has accepted the position of 
director of the Realschul 

BARON F. voN MUELLER will next June resign his position as director of the Botanica! 
Garden of Melbourne, Australia. 

Miss LILLIE J. MARTIN'S paper on the preliminary analysis of the leaves of Juglans 
nigra, read before the A. A. A. S., Buffalo meeting, has been issued as a reprint from the 
Amer. Jour. of Phar., October, 1886. 

Dr. THEOBALD SMITH expresses some thoughts on recent investigations concerning 
bacteria in drinking water, in the Medical News of October 9, which are especially valuable 
to those engaged in such researches. 

Dr. J. W. A. WIGAND, the renowned professor of botany at the University of Marburg, 
is dead, at the age of sixty-five years. 

Four FRENCH BOTANISTS have recently died: L. D. A. F. M. Marcilly, conservator of 
forests; Guillaume Sicard, mycologist; Ed. Lamy de la Chapelle, lichenologist ; and Jean 
Baptiste Pierre Letendre, cryptogamist. 

ON PAGE 260, October Gazette, is an omission which should be corrected. To the char 
acters of 21 should be acded “‘ ducts peripheral.’’ 

DESCRIPTIVE NOTES on Papuan plants, by Baron F. v. Mueller, cover 120 octavo pages, 
and include many new species. The descriptions are in English. 

ErratTa.—Page 263, for Epeclus, Pelopocus, Stizua and Trichina, :ead Lpeolus, Pelopeus, 
Stizus and Trichius. In foot-note 5 for ‘‘ bears a resemblance ’’ read bears no resemblance. 

Mr. JOHN H. REDFIELD continues his notes in the November Bulletin of the Torrey Club, 
upon localities for Corema, with an account of explorations for 1836. 

THE SOCIEDADE BROTERIANA, of Coimbra,’ publishes an annual bulletin, issued in 
parts, which has now reached its fourth volume. It is devoted to the study of the flora of 
Portugal, and has already brought to light quite a number of new species. 

BARON VON MUELLER's activity in making known the flora of Australia and adjacent 
regions is shown in his almost monthly publication of new species of flowering plants in 
the Victorian Naturalist, Australasian Journal of Pharmacy, and other journals. 

THe MyXOMYCETES are noticed in the August and November numbers of the Journal 
of Mycology by critical notes on the banded-spore Trichias by Dr. George A. Rex, and by 
the description of a new genus and species, Orthotrichia microcephala, by Harold Wingate. 

Pror. A. N. PRENTISS has written in the Am. Horticulturist (reprinted in the Am. Nat- 
uralist for November) upon how botany shall be taught in agricultural colleges. What he 
suggests finds its application not only in agricultural colleges, but wherever botany is 

taught. 

Two NEW works of much interest are announced from the press of Swan Sonnenschein, 
Lowrey & Co., London. The first isa ‘‘Text book of practical botany,’’ edited from the 

work of Strasburger by Prof. W. Hillhouse, and the other is ‘‘ The microscope, in theory 
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and practice,’’ edited from the work of Niigeli and Schwendener by J. Mayall. A new 
edition, entirely re-written, of Prantl and Vines’ ‘‘Text book of botany,’’ is also an- 
nounced by the same firm. 


MICROSPORES in Sphagnum were described by Schimper in 1858. They were found in 
separate capsules, and also intermixed with the macrospores. They do not appear to have 
been seen again, however, until a few months ago. The subject is discussed by C. Warn- 
storf in Hedwigia. 

THE COMPLETE life history of Gnomonia erythrostoma has been traced by Dr. Frank 
(Berichte d. deutsch. bot. Gesellschaft, iv, p. 200), making the second Pyrenomycetous fungus 
in which the sexual reproduction is known. It attacks the leaves of the cherry tree, 
enfeebling the tree, and finally killing it. 

A List of the Diatomacee of Lake Michigan, by B. W. Thomas and H. H. Chase, is the 
result of collections from the Chicago water supply, made chiefly by Mr. Thomas during 
the last sixteen years. Two hundred and fifteen species and varieties are enumerated, 
six of which are marked n. sp., and one n. var. 


Me. J. H. Hart, superintendent of the government cinchona plantations, Jamaica, 
has issued from the press of Mortimer C. DeSouza, Kingston, a very interesting account of 
‘A Botanist’s Rumbles’’ in Central America. It gives a sketchy account of the plants of 
that interesting region aud is well worth reading. It can be had from the author fora 
sixpence. 

Mr. D. H. CAMPBELL is at present at Bonn, studying in Strasburger’s laboratory. He 
reports but two or three working there during the winter semester, but that during the 
summer the number will reach 30 or 40. Dr. Strasburger takes great personal interest in 
the work of his students, and gives them more attention than would be expected from so 
busy a man. 

Dr. C. C. PARRY, in a reprint from the Proc. Davenport Acad. Sci., v. 35, confirms the 
genus Lasturrixa Remy and extends its character. In his memoir on Chorizanthe he had 
included this genus as C. Lastarrivea, but two new species from Chili have confirmed its 
generic ch iracters, and so it has been restored and becomes L. Chilensis Remy, with two 
Chilian associates. 

M. C. CooKE eriticizes Stevenson’s recent work on ‘‘ British fungi,’’ in a late issue of 
Nature, by charging tha: over forty species were wrongly omitted from the first volume, 
and for other faults, none of which, however, materially affect the value of the work for 
Americ. botanists. It must be remembered that Dr. Cooke's views rarely coincide with 
those of his fellow mycologists. 

AT THE LAST annual meeting of the Union of Naturalists’ Societies of the East of scot- 
land, Peof. J. W. H. Trail gave an address on the work to be done by such an organization, 
which in the main is equally pertinent to American societies. He placed bibliographical 
indexes first, and local lists of different classes of natural history second, both to be pre- 
pared vy the codperative system. 

“THE WIND as a seed-carrier,’’ was the title of a paper presented by Alfred Russell 
Wallace at the November meeting of the National Academy of Sciences, in which the 
author suggested that the power of the wind to occasionally carry seed to extraordinary 
distances might account even for the transfer of species from cold regions of the northern 
hemisphere to th se of the southern, 


BULLETIN No. 1 of the botanical division of the U.S. Department of Agriculture, by 
Dr. George Vasey, is devoted to economic questions regarding the grasses of the arid dis- 
tricts of Kansas, Nebraska and Colorado, including an item on the advantages of esta»- 
lishing a grass-experiment station. Weare otherwise informed that a bill for this purpose 
will be presented at the next session of Congress. 


Herr F. Freyn, engineer, (whose address is III, Karmelitergasse, 21, Prague), who has 
paid much attention to the genus Ranunculus, and is preparing a general work on the spe- 
cies, wishes to obtain specimens of those of North America generally, especially of the 
newly found and the rare or critical species. Indeed, good specimens of any of our spe- 
les will be welcome. European species are offered in return, 
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A BIOGRAPHICAL SKETCH of the botanist Miihlenberg, with portrait, has been distrib- 
uted as a reprint from Hoffman's ‘“ Pharmaceutische Rundschau,” June, 1886. It is writ- 
ten by Dr. J. M. Maisch, of the Philadelphia Coilege of Pharmacy, and is exceedingly 
interesting. As closely identified with early American botany as Miihlenberg was, it is 
specially fitting for American botanists to be acquainted with his life. 

THE OCTOBER NUMBER of the Italian Journal of Botany contains bryological notes by 
G. Venturi, the extra-floral nectary of Amygdalacez by L. Macchiati, description of some 
new Malesian Scitaminez by B. Scortechini, notes on the fruit and seeds of Cacao by T. 
Caruel, a case of prolification in Spilanthes by F. Tassi, a new station for Aceras anth ro- 
pophora by P. Severino, and teratological notes by C. Massalonge. 

THE FOLLOWING NOTE by Dr. Asa Gray is taken from the Gardeners’ Chronicle of Novem- 
ber6: ‘Itisa mistake to say that Lespedeza striata is indigenous to most parts of North 
America. It isa Chinese and Japanese plant, which came to the United States nobody 
knows how, but not many years ago, but has now spread wonderfully in the southern 
United States.’’ Notes on its history are given in this journal, vol. III, pp. 4, 42. 

IN THE Bulletin of the Torr. Bot. Ciub, for November, there are three papers of systematic 
interest. Dr. Britton publishes a preliminary list of the N. Am. species of Cyperus, a 
genus which he has long been studying. Seventy-three species are enumerated, and sev- 
eral new varieties and species are described. Rev. E. L. Greene describes six new Cali- 
fornian Polypetale, and Dr. Vasey publishes (with plate) a new genus of grasses, dedicated 
to Mr. C. R. Orcutt. Orcuttia Californica belongs to the Festucez and was found in Lower 
California. 

THE EDITOR of the Botanisches Centra!blatt desires to have it announced that the report 
of any American botanical society will be gladly published in that journal, without trans- 
lation, and fifty excerpts furnished the society free. Two hundred and fifty more copies 
will be supplied, if desired, at the rate of about thirty cents per page. This generous offer, 
which gives the society a separate printed report at little or no cost, and brings its pro- 
ceedings to the notice of botanists throughout the world, ought not to remain unheeded. 
Address Dr. Uhlworm, Cassel, Germany. 


AcTA Hort! PETROPOLITANI, Vol. ix, No. 2, appears with ten folded plates and several 
articles of importance to systematists. C. Winkler describes twenty new Composite from 
Turkestan, E. R. Trautwetier publishes a list of a Turcoman collection, with description s 
of new sp°cies, among which the Astragali predominate. Dr. E. Regel also continues his 
descriptions of new or little known plants. The most important parts of Dr. Regel’s con- 
tribution are the monographs of the Asiatic genus Eremostachys, and a conspectus of the 


species of Phlomis. 


A PAPER on rhizocarps in the Erian (Devonian) period in America, by Sir Wm. Dawson, 
forms No. IX of the Bulletin of the Chicago Academy of Sciences. It treats of microscopic 
objects first found by Mr. B. W. Thomas and others in 1865-7, in the clays that underlie 
Chicago. Similar bodies have since been found in considerable quantities in Ohio, New 
York, Canada, Scotland, Tasmania, Australia and Brazil, and quite a literature has come 
into existence. They were figured and described in a bulletin of the same series in 1884, 
under Dr. Dawson’s name of sporangites. The author now believes them to be the spores 
of Salvinia-like plants, and divides them into five species, under the genus Protosalvinia. 
The subject is of general interest in suggesting the remarkable abundance of floating 
rhizocarps in the period preceding the carboniferous. 

Dr. WILLIAM TRELEASE has published a revision of the North American species of 
phalictrum, distributed as a reprint of the Boston Soc. Nat. Hist., xxiii, 293-304, accom- 
panied by a plate. The species have always been difficult of discrimination and botanists 
will value this accordingly. The most valuable characters are taken from the condition 
of the flowers (whether perfect, etc.), the length and form of filaments, the anthers, and 
the character of achenia. The foliage is of little diagnostic value. A dozen species are 
defined, one, T. venulosum, being a new species from the Rocky Mountain region, while 
Miihlenberg’s T. polygamum replaces T. Cornuti of Gray’s Manual, as already noted by the 
author in this journal, xi. 92. The good plate of achenia helps to make the work of deter- 
mining species easy. 
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Rev. E. L. GREENE has issued his fifth paper entitled ‘‘ Studies in the botany of Cali- | 
fornia and parts adjacent,’’ being a reprint from Bulletin 6 of the Calif. Acad. Sci. Most 

of the contribution is taken up with a study of the genus Brodizwa Mr. Greene has ob- 
served the species in the field, and has thus discovered characters unobservable by closet 
botanists. The genera ‘confused under Brodiza’’ are characterized as Brodixa Smith, 
in part, Hookera Salisb.,in part, and Triteleia Dougl., ete. A new genus, Behria, is added 
to the group, of which only the umbels are known. Comparing with Mr. Watson’s revision 
of Liliaceze, Brodizea is reduced to the second half of the Eubrodiza, Hookera contains the 
other half, while Triteleia includes the other two sections. Several new species are added 
toeach genus. Mr. Greene also restores Syrmatium Vogel, to include 15 or 18 species of 
Hosackia. It was the Nuttallian genus Drepanolobus. Some 18 or 20 miscellaneous species 
are described as new. 


Mr. THOMAS MEEHAN has distributed a reprint from Pros. Philadelphia Acad., contain- 
ing a paper on the fertilization of Cassia Marilandica. Mr. Meehan has always been 
**upon the other side”’ in cross-fertilization discussions, disputing in general both the fact 
and the reason. In this paper he is more convinced than ever of his views that cross- 
fertilization, if accomplished, is of no benefit, and that there is little to prove that close- 
breeding isan injury. ‘‘In my mind, the facts rather show that instead of any material 
aid to the propagation of the race being gained, the dependence of a plant on insect aid 
for fertilization is rather an indication that its race is nearly run, and that it ison the down- 
ward track in the order of nature.’’ He cites the Cassia as a case in point, yet says that 
in an experiment it did not produce a single seed when the flowers are protected from 
insects. The papitionaceous flowers are said to give us persistent examples of self-fertili- 
zation and hence the constancy of garden varieties. 


GENERAL INDEX. 


*.* Names of new species are printed in bold-face type; synonyms are printed in italics. 


A 


A. A. A. S., botanical club of, 159, 191; Col- 
man’s letter to, 316; entertainment, 160, 
229; excursion, 230; Gray's letter to, 
245; proceedings of, 224; reception, 229; 
resolutions, 228; botany at, 221; Buffalo 
meeting, 118; dividing the section of bi- 
ology, 279 

Abietinez, sections of leaves, 126 

Achillea millefolium, gyno-dicecious, 319 

Acta horti Petropolitani, 344 

Activity of botanists, 340 

Ecidia, preserving, 159 

ZEcidium Fraxini, 2456; Phrymee, 159 

JEstivation, causes of, 126 

Alge, arctic, Farlow on, 195: collecting bot- 
tle for, 320; fresh-water, how to collect, 
148; marine, how to collect, 147; marine, 
mounting, 148; in National Herb., 154 

anatomy and deveiopment 
of, 319 

Agricultural department, 21; appropriation 
for, 128; botany at, 119; botany in report 
of, 288 

Agricultural science, society for promotior 
of, papers at Buffalo meeting, 251; pro- 
ceedings of, 196; seventh meeting, 220 

Agropyrum violaceum, 26 

Agrostis, attenuata, 337; exarata, 173; 
foliosa, 337; humilis, 173; scabra, 
173; varians, 172 

Alaska, plants of, 340 

Allen’s Charles Darwin,”’ 69 

Alopecurus, alpinus, 170; arundinaceus, 170; 
geniculatus, var., 171; glaueus, 170; nigri- 
cans, 170; Occidentalis, 170; pra- 
tensis, var., 170; ruthenicus, 170 

Amanitine and antidote, 72 

Amarantus, albus, 41; blitoides, 41 

Ambrosia bidentata x trifida, 338 

America, recognition of botanical work in, 

Amphicarpum Purshii, bulliform cells of, 322 

Anychia, capillacea, 319; dichotoma, forms 
ol, 319 


Anatomy, comparative, of dicotyledonous | 


stems, 72 

Analysis of plants, chemical, 179 

Anemone nudicaulis, 17 

Anemonella thalictroides, 39 

Andean flora, 71 

Andropogon, prinoides, bulliform cells, 322 ; 
squarrosus, bulliform cells, 322 

Annona pygmea, 164 

Antheridium, in ferns, development of, 127 

Apical cell of root of Botryechium, 50 


Apparatus, for applying remedies for plant 
diseases, 47; bacteria, home made, 276; 
Darwin & Phillips’, for transpiration 
Stream, 128; drawing with dissecting 
microscope, 310; Errera’s, for transpira- 
tion stream, 128; Noll’s, for differentia- 
tion of cambium, 22 

Apples, Beal on flowers of, 126 

Aquaties, hook for collecting, 140; how to 
collect, 139, 193 

Arboretum Scandinavienm, 104 

Arillus in Asimina, 190, 220 

Ariszema triphyllum, notes on, 217 

Arthur, Barnes and Coulter’s ‘‘ Handbook 
of Plant Dissection,’’ 122 

Arthur, J. C., doctorate conferred on, 195; 
Report of the botanist,”’ 71, 99 

Arundo Canadensis, 174 

Asclepias, pollination of, 262, 343 

Ascyrum, 79; amplexicaule. 81; Cubense, 81; 
Crux-Andre, 80; hypericoides, 80, 81; 
microsepalum, 82; multicaule, 80; parvi- 
florum, 80; pumilum, 79; Plumieri, 80; 
Stans, 81; villosum, 106 

Asimina, 161, 162; angustifolia, 163, 220; 
arillusin, 190, 220; cuneata, 143; grandi- 
flora, 163; grandiflora, cestivation of, 161; 
parviflora, 163; pygmeea, 164; reticulata, 
163, 164; secundiflora, 164; triloba, 162 

Aspidium munitum, 181; oreopteris, 63 

Astragalus, distribution of, 330; Nevinii, 331 

Audibertia polystachya, 205 

Authorities citation of, 66, 91 

Author’s extras, distribution of, 97, 341 

Avena, compressa, 177; pratensis, 177; stri- 
ata, 176; versicola, 177 

Azolla, 127 

B 


B. A. A. S., botanical papers before, 320 
Bacteria, apparatus, home-made, 276; cul- 
tures in liquid ands lid media, 294; De 
Bary’s lectures on, 123; how to preserve, 
150: in drinking w ter, Smith on, 343; 
methods of investigation of, 124 
Bacterial disea- es of larvee, 196 
Bacteriology. chairs of, 103; studies in, 103 
Bagnall’s ‘* Handbook of Mosses,’’ 194 
Bacillus. Koch’s comma, 287 
Bailey ’s Synopsis of N. Am. Carices,’’ 342 
Ball's ‘‘Andean flora,’’ 71 


Baptisia tinctoria, 41 

Barnes’ * Key to Genera of Mosses,’’ 320 

Baskets of Hierochloa borealis, 326 

Bass-wood, dispersion of seeds of, 18 

Bausch's ‘‘ Manipulation with the Micro- 
scope,’’ 21 
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Behrens’s ‘‘ Text-book of Botany,’’ 101 


Bennett’s Hand-book of cryptogamia an- | 


nounced, 319 

Behria, gen. nov., Greene on, 345 

Bentham, Geo., on citation of authorities, 91 

Bessey, C. E., appointment of, 70 

Bignonia capreolata, 36 

Biography, Boissier, Edmond, 39; Clark, W. 
$., 181; Goldie, John, 272; Gray, Asa, 1; 
Lowrie, J. R., 64; Tuckerman, Edward, 
73; Tulasne brothers, 93 

Birch, dispersion of seeds of, 17 

Black rot, characters of, 297 

Blights, Kirk on, 196 

Blooming, second, of Salix humilis, 317 

Boissier, Edmond, sketch of, 39 


Bonnier and Mangin’s researches on respir- | 


ation, 72 
Books, new botanical, 343; of reference, 193 
Botanienl, club, the Asa Gray, 127; societies, 
publication of proceedings of, 345 
Botanists, organization and work of, 248 
Botanizing, 131, 132, 135: in Texas, 56, 211 


Botany, at Agricultural department, 249, | 


: in America, 65; chemical, outline 
for study of, 178; at Harvard, 43; Pren- 
tiss on teaching, 343; summer course at 
Harvard, 127 


Botrychium ternatum, development of root 


of, 49 
Bornet, Ed., death of, 220 A 
Box for collecting, 182, 134; for thick speci- 
mens, 157 
Brathydium, 82 
Brathys, 82 F 
Britton, Mrs. E. G., trip in N. C. & Va., 159 
Brodiza, capitata, 199, 203; Greene on, 345; 
reduction of, to Hookera, 70, 345 
Bromeliacez, M -rren’s drawings of, 159 
Buds, destruction of, 127 


Buffalo, meeting of A. A. A. S., 118, 160, 221, | 


224, 229; plants, added to catalogue, 287 
Bull, Dr. Henry G., death of, 70 


Bulletin, French Mycologic society, papers | 


in, 287; Torrey Botanical club, 47, 66 


Bulliform cells of grasses and sedges com- | 


pared, 321 


Cactacez, field notes on, 136; how to collect, 
35 

Cacti, characters of species in, 117; twonew, 
220 


Calamagrostis Canadensis, 174; crassiglumis, 
175; confinis, 175; Langsdorffii, 174; Mexi- 
cana, 174; stricta, 175 

California, plants, Greene on, 345; new, 338; 
rare ferus of, 181 

Calochortus, clavatus, 181; Obispoen- 
sis, 180; Weedii, 181 

Calypso borealis, coralline roots of, 196 


Cambium, apparatus for illustrating differ- | 


22 


entiation 

Camera, a cheap, 63; use of with dissecting 
microscope, 310 

Campanula, Americana, fertilization of, 99; 
exigua, 339; Medium, pollination 
of. 208; reduced trichomes of, 287 

Campbell, D. H., in Europe, 344 

Canadian plants, catalogue of, 126 

Cassia, Marylandica, cross-pollination of, 
345; orientation of leaflets of, 341 

Carices, Bailey’s sets of, 159; hybrid, 328; 
wanted, 194 

Catabrosa aquatica, 177 ; 

Catanthera, new genus of Vaccine, 319 


| Cattleya X Sophronitis, 288 
Carex, arctata X flexilis, 328; arctata X for- 
| mosa, 328; bullata X_ utriculata, 330; 
Careyana, bulliform cells of, 325; debilis 
X virescens, 329; gracillima Xpubescens, 
330; Grayii, bulliform cells of, 324; Hitch- 
cockiana, bulliform cells of, 325; how to 
collect, 187; Knieskernii. 328; lagopodi- 
oides, bulliform cells of, 324; laxifiora, 
var., bulliform cells of, 32); notes on, 
viii, 328; Olneyi, 330; Pennsylvaniea, bul- 
| liform cells of, 325; spiculosa, 330; stricta 
| X salina, 330; Sullivantii, 330; synopsis 
| of, 251; tentaculata X lurida, 330; tenta- 
| cwlata var., 330; utriculata, bulliform 
— of, 325; vulpinoidea, bulliform cells 
of, 324 
| Carruther's address to B. A. A. S., 286, 320 
| Ceanothus sorediatus, 204 
| 


| Cellulose in blood, 287 

Cell, Pierce for opaque objects, 150; wall, 
| experiment with mucilaginous, 3: 
Jercospora, new species of Mo., 22 
| Champignons, atlas des, 70 
| Chapman, A. W., doctorate conferred on, 195 
| Charas, how to collect, 141 
| Chemical botany, outline for study of, 178; 
plan for laboratory work in, 311 


Chemistry, relation to plant morphology, 270 
Chestnut, abnormal, 227 
Chloris petriea, bulliform cells of, 322 
Cholera bacillus, 287 
Chorizanthe insignis, 55 
Church's ‘‘ Among the Trees at Elmridge,’”’ 
| 282; ‘‘ Flower Talks at Elmridge,’’ 282 
Cinna, arundinacea var., 173; pendula, 173 
Citation of authorities, 20, 66, 96 
| Cladium mariscoides, bulliform cells of, 324 
| Clark, Wm. 8., sketch of, 181 
Clathrocystis roseo-persicina on fish, 127 
Clusia flava, 314 
Comma bacillus, 287 
Composite, new species of, 344 
| Conidia of Physalospora, 300 
| Coniferze, morphology of female flower of, 
24; size of pits in wood of, 127 
| Conioselinum Canadense, 338 
| Constituents of plants, chemical, 270 
Continuity of protoplasm in Fucacez, 48 
Contributions, Gray’s for sale, 103; relative 
value of botanical, 316 
Convolvulus macrostegius, 204 
Cooke, M. C., British desmids, 286; herbar- 
ium, 196; ‘‘ Manual of Structural Bot- 
any,’’ 219; Spheropsidew, li-t of, 23 
| Collecting, 131, 182, 135, 158; marine alge, 
320; tools for, 142, 185 
| Columbia College herbarium, removal of, 70 
Colubrina reclinata, 314 
Coéperation of botanists, 157 
Corema, Redfield on, 343 
Corydalis, aurea, 188; and allies, 188; erys- 
talina, 189; curvisiliqua, 188; flavula, 
189; micrantha, 189 
Coulter’s ‘‘Manual of Rocky Mt. Botany,’’ 44 
Cronartium asclepiadeum, 288 
| Cross-pollination of Cassia Marylandica, 345 
Crozier, A. A., appointment, 343 
Cucurbita maxima and Pepo, tendril move- 
ments of, 121 
Culture of bacteria in liquid and solid me- 
dia, 294; tubes, 295 
Cummings, Clara E., leave of absence, 159 
Cuscuta, adventitious inflorescence of, 42; 
{ wanted, 47 
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Cyperus, Britton on, 345; rotundus, var. 

Hydra, bulliform cells of, 32: 
Cryptogams on a Florida log, 159 
Cypripedium arietinum, 286 


D 


Dactylis glomerata, bulliform cells of, 322 
Danthonia Califoruica, 177; intermedia, 177: 
monostachya, 177; sericea, 177; unispicata, 


77 

Darwin and Phillips on transpiration, 128 

Darwin, Charles, sketch of, 126 

Davies’s ‘ Preparationand Mounting Micro- 
scopic Ovjects,"’ 288 

DeBary's **Vurlesungen tiber Bacterien,’’ 123 

Degrees conferred ou botanists, 195 

De la Chapelle, Ed., death «f, 343 

Denmark, figures of flora of, 104 

Dentaria, fruit wanted, 195 

Deschampsia brevifoulia, 25 

Desk for chemical botany, 313 

Desmids, how to collect, 148; Japanese, 220 

Desmodium molle, 274; tortuosuim, 274 

Deyeuxia cespitusa, 179; canadeusis, 174; 
dubia, !74; flexuosa, 175; Langsdorf- 
fii, 174; Lapponica, 175; neglecta, 175; 
purpurea, 174; stricta, 175 

Diagnoses of bacteria, 294 

Diagrams, making, 227 

Diatomavee, new, of Chicago water, 344; 
new, 103; structure ol, 32U 

Diary, botanical, 183 

Directorate of Kew Gardens, 48 

Disciphania Ernstii, parthenogenetic, 320 

Diseases, apparatus for remedies for, 47; 
fruit trees in New Zealand, 196; of larvee, 
bacterial, 196; of orange leaves, 216; 
theory of immunity from contagious, 241 

Dispensatories, inaccuracies of, 19, 20 

Dodecatheon, dentatum, 234; ellipticum, 232; 
essay toward revision of, 231; frigidum, 
233; Henderson, 233; integrifolium, 
232; Jeffreyi, 232; Meadia, 232 

Dowdeswell on micrococcus of hydrophobia, 
290 


Dragendorff’s ‘‘ Plant Analysis,’’ 317 

Drawings, with dissecting microscope, of 
fleshy fungi, 143 

Dredge for aquatics, 141, 193 

* Drugs and Medizines,’’ 23 

Drying, Cactacew, 135; Carices, 137; with 
felt, 160; fleshy fungi, 143; fleshy p!ants, 
158; Naiadacez, 139; parasitic fungi, 147; 
plants in general, 129, 131, 132, 138; in 
wel Weather, 185, 250 

Duby, Dr. J. E., death of, 70 

Dudley’s ‘* Cayuga Flora,’’ 282 

Dyer, W. T. T., promotion of, 48 


E 


Eatonia Dudleyi, 116; filiformiis, 117; 
notes on, 116; obtusata, 117; Pennsyl- 
vanica, 117 


Elisha Mitchell Scientific Society, journal 


of, 71 
Elodea, 79, 111; campanulata, 111; petio- 
lata, 111; tubulosa, 112; Virginica, 111 
Elodes, 111 
Elymus condensatus, 204 
Emich on self-purification of waters, 23 
Engelmann, bibliography, 192, 286; sketch 
, ,of, in Pop. Sei. Mo., 191 
Extomophthora Phytonomai, 14, 101 
Epidermis of Salicornia, 126 


Epimedium, 182 

Eremostachys, Regel on, 344 

Erineum ou flowers of grape, 319 

Ervocoma cuspidata, 172 

Eriogonee, Parry ou recent descriptions of, 
54 


Eriogonum, giganteum, 204; gossipinum, 54 

Eriophorum Virginicum, bulliform cells of, 
324 

Errera on transpiration, 128 

Erysiphe, communis, 62; graminis, 63; of 
Indiana, 60; lamprocarpa, 62; tortilis, 62 

Eupatorium perfuliatum, variation in, 341 

Eurotium Aspergillus glaucus on opium, 


Exchanging, liberal, 158 

Exotics, collection of, 250; in herbarium, 
193 

Experiment stations, work of, 280 

Ex iccate, treatment of, 20, 12U; in Univ. of 
Neb. herbarium, 159 

Extinction of species, 198, 343 


F 


Fasciation, 220 

Felt for driers, 134, 160 

Ferns, antheridia, 127; rare, 181; of San. 
Cleme te Is., 334; of Santa Catalina Is., 
333; of Texas, 67 

Fertilization (See Pollination) 

kibro-vascular bundle in root of Botry- 
chium, 52 

Fimbristylis autumnalis, buliiform cells of, 
2) 


Fish, vegetable parasites of, 127 


Fitchburg High School’s ‘Catalogue of 
Plants,”’ 71 


Fitzulania, 162 

Flax-seed, structure of testa, 339 

Fleshy plants, drying, 158 

Flora, Danica, 104; of 8S. W. Archipelago, 
197, 330 

Forestry, 247; commission of N. H., report, 
70; work of Agricultural Deparment, 
119 

Fossil plants, how to collect, 184; report of 
Com. of B. A. A. 5. on, 288 

Frank, on symbiosis, 24 

Franz, Dr., death of, 22 

Frost, C. C., Dudley’s sketch of, 319 

Fruits, collecting, 132; testing European, 
126 

Fucacee, protoplasmic continuity in, 48 

Fuirena squarrosa, bulliform cells of, 324 

Fungi, edible and poisonous, 70; fleshy, 
drawings of, 143; drying, 148, 145; how 
to colleet, 142, 148, 145; notes on, 144; 
from phosphate caverns, 320; in Na- 
tional herb., 155; new Mo. para- 
sitic, collecting, 145, 146; drying, 
pleomorphic, classification _ of, 
writings of Tulasne Bros. on, 94 

Fungus forays, 23 

Fusarium sarcochroum, 246 

Fusicladium dendriticum, 100; pyrinum, 
100 


G 


Gardens, botanic, 126 

Gartenflora, sketch of, Dr. Gray in, 126 

Gazette, Botanical, 18, 340 

Geddes’ Behrens’ ** Botany,’’ 101 

Geographical distribution, 32, 45, 48, 57, 60, 
67, 112, 181, 197, 211, 313, 331, 340 


147; 
288 ; 


| Geographico-botanical exposition, 48 
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Germs, destruction of disease, 287 
Gilia ambigua, 339 
Glue for herbarium, 67, 120, 157 
Glycerine for preserving marine alge, 320 
Guomonia erythrostomy Frank on, 344 
Goldie, John, sketch of, 272 
Goodale, Dr. Geo. L., lectures of, 125 
Grafting experiments, 220; natural, 
Strasburger’s researches on, 23 
Grape rot, 297 
Graphephorum, melicoides, 


288 ; 


176; Wolfii, 176 


| Hypericaeer, revisi 
| Hypericum, 


Grasses, arctic, 25; of arid distrie ts, 344; | 
bulliform cells of, 321; collecting, 138; 
of Coulter’s Manual, 95; new, 103, 105, 
127, 337; of Yellowstone Park, 169 

Gravis, A., appointment, 220 

Gray, Asa, biographical sketch of, 1, 42, 71, 


126; birthday cot 6; Con- 
tributions, 21 herbarium, 151; 
letter to botanical 215; and Michi: 
gan University, 6, 8; papers on sale, 
** Synoptical Flora,’ 68 
Freene’s Studies in Botar ly of California,’ 

5 


Greenland, figures of plants of, 104 

Gregory on libriform tissues, 313 

Groslik on relation of light and leaf paren- 
chyma, 104 

Grove’s ** Bacteria and Yeast Fungi,’’ 22 


Growing chamber, 278 

Gaudalupe Is., flora of, 197, 330 

Gymnosporanzium, biseptatum, 236; clav- 
arizforme, 190, 238; clavipes, 190, 236; 
econicum, 190, 237; Ellisii, 238; globo- 


sum, 239; macropus, 239; } 
Pirus, 190; U.S., development of, 234 


H 


Hairs, on style of Campanula Americana, 
Halsted, B. D., to California, 31‘ 
Hamnstrém, Carl Ose aur, of, 
Hance, H. F., deati of, 
Harfordia, new genus. 
Hart’s ** Botanists’ Ram bles,’ 
Harvard, botany at, 43 
Harvey, F. L., appointment, 251 
Hemizonia Streetsii, lo: alization of, 
Herail on Comparative anatomy, 7: 
Herbarium, arrangement of, 67, 9 
cases, 151, 155, 186; of Cooke, 196: 
cate in, 20; giue for, 67, 120, 157; of 
Harvard University, 151; Heuflerianum, 
for sale, 287; of Lamarck, 342; library, 
156, 193; National, 15 number, 65; 
Robinson, for sale, 193; Univ. of Ne- 
braska, additions to, 159 
Herborizing, 131, 132, 135 
Hick, on protoplasmic continuity, 48 
Hicrochloa borealis, 170, 326 
Himanthalia lorea, 48 
Hitchcock, R., departure of, 251: 
snow, 48 
Hollyhock disease in Mass., 309 
Holy grass, 326 
Hook for collecting aquatics, 140 
Hooker, J. D., resignation of, 22 
Hosackia grandiflora, 198 
Hueppe’s Die Methoden 
Forschung,"’ 124 
Humphrey on Agarum, 319 
Hybrid, Ambrosia, 338; Carices, 328; Nu- 
phar, 164; specific descriptions of, 23 
Hydrocotyle Americana, tubers on, 126 
Hygroscopic cells of grasses and sedges, 321 
Hymenomycetes, collecting, 142 
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79, 81, 273; 


Am , 78, 106 

adpressum, 86; am- 
biguum, 86; amenum, 85; anagalloides, 
109; angulosum, 106; ascyroides, 83, 85; 
Ascyron, 83: aspalathoides, 85; aureum, 
84; acillare, 86, 112; Bonapartex, 86; 
bracteatum, 108; Buckleyi, 83; campanu- 
datum, 111; Canadense, 110; cistifolium, 
86: concinnum, 108; corymbosum, 107; 
densiflorum, $4; dolabriforme, 87; Drum- 
mondii, 110; elatum, 82; ellipticum, 88; 
emarginatum, 111; fasciculatuin, 85; fas- 
tigiatum, 36; formosum, var. Scouleri, 
108; 85; galioides, 85; glau- 
cum, grav. olens, 107; gymnanthum, 
109; 106; hircinum, 82: 
hyssopifolium Japonicum, 109; Kal- 
mianum, 83, 27. obocarpum, 27); 
macrocarpum, Maculatum, 107; mi- 
cranthum, 107; microsepalum, 82; Mor- 
anense, 110; mutilum, 109; myrtifolium, 
85; nilidum, 85; nudicauie, 111; nudi- 
florum, 86; Opacum, 87; paludosum, 112: 
parviflorum, 109; pauciflorum, 110; per- 
foratum, 107; petiolatum, 112; pilosum, 
106; procumbens, 87; proliticum, 84; 
punctatum, 107: punctulosum, 87: pyra- 
midatum, 83; quinquenervium, 109; ros- 
marinifolium, 84; Sarothra, 111; Scouwleri, 
108; sessi/iflorum, 85; setosum, 82, 106, 111; 
simplex. 106; spherocarpum, 87; stellari- 


oides, 109; tetrapetalum, 81; thesiifolium, 
110; triplinerve, 82; tubulosum, 112; vir- 


gautum, 106; Virginicum, 107, 11 
Hypnum Barberi, 68 
Hysterinez, revision of, 319 


I 


Icones, Florez Groenlandica, 104: plantarum 
officinarum Seandinavie, 

Immunity from contagion. theory of, 241 

Incubator, home-made, 2 

Index, general. to 10 vol ., 20; importance 
of, $16; subject, arrangement of, 120 

flora, origin of, 88; mildews of, 60; 
plants of, 219, 338; tamarack in, 99 

Inflorescence of grasses, 139 

Innovatious of grasses, 138 

Inoculation ne edles, 79 

Inseets and C ampanula Medium, 208 ; 
ing Asclepias, 262 

Insular floras, 201, 330 

Investigation, original, 41 

Ironing plants, 133 

Island species, abnormal development of, 203 

Isophylium, 79, 82; Drwmmondii, 82 

Italian Journal of Botany, 345 


J 


of Mycology, 
scopical society, 126 


visit- 


23; N. Y. micro- 


Juglans nigra, Martin on analysis of leaves 


of, 343 


Juniperus Californiea, 198 


K 


Kalchbrenner, Rev. Karl, death of, 220 

Kellicott, D. S., appointment, 125 

Kew Gardens, aud its work, 159; directorate 
of, 48 

Keeleria cristata, 177 

Knapsack for collecting, 141 


Kramer on female flower of Conifers. 24 


Kyllingia pumila, bulliform cells of, 323 
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Labels, style of, 192 
Laboratory desk for, 


312; experiment, a 
pleasing, 389; 
311 


study of chemical botany, 


Lactuca Seariola in Indiana, 219 

Leelia, 288 

Lamarck's herbarium, 342 

Laminaria digitata, 48 

Lantern-slides, 227 

Lastarriza, Parry on, 344 

Lathriea squamuaria, 252 

Lavatera, 202; iusularis, 201 

Lawson’s “* Revision of Canadian Ranuncu 
lacez,’’ 44 

Leaf anatomy, of Sesleria cee rulea, 321: 
Opsis of pines based on, 256, 302 

Lecoyer’s monograph of Thalictrum, 70 

Leersia oryzoides, bulliform cells of, 82 

Leimbach, Prof. Dr. os 

Leptosyne gigantea, 205 

Lespedeza distribution of, 345 

Letendre, J. B. Pp. , death of, 343 

Lettuce, mildew, 100; rust, 100 

Liber ality in exe hanging, 158 

Library, relation to herbarium, 68 

Libriform tissue, Gregory on, 343 

Lichens, how to collect, 142; of Florida, 319; 
index to British, 286; mounting, 142; in 
National herb., 154; writings of fucker- 
man on, 74 

Light, influence on leaf-parenchyma, 104 

Liunzeus, corresponde nee of, 220; life and 
labors of, 26 

Literature, examination ef, 42 

Lobelia sy philitica, pollen tubes of, 220 

Locaiiza ol spec ies 

Lownie, J.“R., biographical sketch of, 64 

Flowers, Fruits avd Leaves,’’ 
notice of, 343 

Lysiloma latisiliqua, 


syn- 


3435 


314 
M 
‘ Life-Histories of Plauts, 


Meehan on, 196 
1885, 67 


McAlpine’s 

Mahernia verticiilata, 

Mailing dates of Gazette, 

Malacothrix insularis, WL 

Malpighia, a new journal, 251 

Mamuuiillaria 117; hemispixerica, 
117; 

Marcilly, L. D. M., 

Marsilea, 226 

Martin, Dr. George, death of, 338; L. J., 
pi climinary analysis of ieaves of Jug- 
lans, 343 

Massachusetts, plants of, 309 

Masters’ ‘* Contributions to the History of | 
Certain Species of Conifers,’’ 219; ‘Plant 
Life on the Farm,’ 102; V egetable Tera- 
tology, trauslation of, 286 

Melica bulbosa, 178 ; spectabile, 178 

Mentzelia ornata, se eds of, 120 

Micrubes, cultures of, 294 

Micrococcus amylovorus, 100 

Microscopical Bulletin, 47 

Microspheera, Friesii, 60; Giossulariv, 60; | 
Platani, 60; Russellii, 60 

Mic rospores of Sphagnum, Warnstorf on, 344 | 

Mildew, of lettuc e, 100; of Indiana, 60 

Milspaugh’s ‘American Medicinal Plants,’ 


S41 


death of, 348 


220 

Missouri, new fungi from, 22; Tracy’s Cata- 
logue of plants, 159, 230 

Moist chamber, 278 


INDEX. 351 
Molds, preserving, 158; slime, how to col- 
lect, 149 
Monera, 46 
Morgan collection, sale of, 18 


Morphology, female flower of Conifere, 
relation of chemical constituents to, 270 

Morren Edouard, death of, 103; herbarium 
und library of, 159 


Morris, D., appointment, 48 

Mosses, Barnes’ Key to, 320; how to collect, 
140; of National herb., 154; Scandina- 
Vian, for sale, 126 

Mounting, 160; Carices, 137; delicate plants 
156; ylue for, 67, 120, 157; grasses, 139; 
licheus, 142; paper, weight of, 159 


Mucilaginous ¢cll wall, experimeut, 339 
Mithlenberg as a botanist, 195, 345 
Muhlenbergia, acuminata, 337; Neo- 
337 
Miiller, F. von, on Australasian plants, 343; 
on "Papuan plants, 343: resignation of, 
343 


Mycologi 


division, department of agricul- 


ture 2 

Mycology, Journal of, 

Mycorhiza, 24 

Myginda integrifolia, 313 

Myriandra, 82; brachphylla, 85; galivides, 85; 
ledifolia, 81; Muichaurii, 86; nitida, 85; 


spathulata, 
Myxomycetes, how to collect, 149; place of, 
195; Rex on Trichias, 345; Wingate on 


343 
N 
a 


Naiadacew, how to collect, 139 
Names, Navajo, 286 
Nasturtium lacustre, propagation of, 95 


Naturalists’ societies, Trail on work of, 344 


Ne bre _ , books and exsicea x for Univ. of, 
Nee ~ Bornet, 220: Bull, H. G., 70; 
De la hape lle, Ed., 348; E., 70; 
Franz, 22 ; Hamnstrdin, c , 319; Hance, 
H F. DL: Kalchbrenner, K 220; Leten 
dre, j. B. P., 343; Lowrie, R., 64; Mar- 
villy, L. D. A. F. M., 313: Geo., 
338; Morren Ed., 108; Newbould, W.W., 
158; Orphanides, T. G., 342; Rozl, B., 47; 
Sieard, G., 343; Tulasue, E. L. R., 71; 


Wigand, J. W. A., 34: 
Nectar, how obtained from Physostegia, 276 
Nelumbium luteum, 35 
Nemacaulis 5 
Newbould, Rev. W. wv. ‘death of, 158 
Nordstedt on marive Vaucheria, 543 
Nostoes, how to collect, 149 
| Notarisia, a new journal, 104 
Notes, arrangement of, 120; 

field, 133; tield, on Cuctacez, 
Notholena nivea, 181; tene ra, 181 
Noll’s cambium apparatus, : 
Nuclei of pollen of Trades 
Numbering distributions, 
Nuphar, 167; revision of — species of, 

164; advena, 167; Kalmianum, 168 ; 

luteum, 168; polysepalum, 168; pumi- 

lum, 168; rubrodiscuma, 107; sagit- 

tifolium, 169 


book for, 
136 


183 ; 


unt 12 


= 


| Oats, amount smutted, 100 


lates of, 104 
127 


Officinal plants of Scandinavia, 
Oidium fruc tizenum, 100; morrhue, 
Olericulture, a new term, 

Orange, a double, 98; le af scab of, 246 
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Orchid, a hybrid, 288; prices paid for, at | insignis, 307; Jeffreyi, 306: Lamberti- 
Morgan sale, 23: sale of Morgan collec: | ana, 262; latisquama, 303: mitis, 33, 308; 
tion of, 18 | monophylla, 302; Montezume, 306; mon- 

Orchidocarpum pigmzeum, 163 ticola, 261; muricata, 305; palustris, 309; 

Orcuttia, Vasey on new genus, 345 Parryana, | 3: ponderosa’ 306 ; pungens, 

Orientation of Cassia leaflets, 341 307; reflexa, 261; resinosa, 305: rigida, 

Orphanides, Théodor G., death of, 342 | 33, 307; Sabiniana, 307; serotina, 307; 

Orthotrichia microcephala, new genus send Strobus, 261, resin-passages of, 206; syl- 


species, 343 

Oryzopsis, asperifolia, 172; 
cuspidata, 172; exigua, 172 

Osborn, H. L., editor Am. Mo. Mic. Jour., 

Oyster’s ‘‘ Catalogue of N. Am. Plants,’ 
destruction of, 126 


“Structure of Leguminous Secds,”’ 


Canadensis, 172; | 


286 


Panicum, dichotomum, 169; plicatum, bul- 
liform cells of, 322! pubescens, 169; ther- 
male. 169 

Paper, for drying plants, 
for mounting, 160 

Parasitism of Lathraea squamaria, 252 

Parker, G. H., on Ravenelia, 319 

Parnassia, stamens of, 342 

Parthenogenesis, new cause of, 320 

Paspalum plicatum, bulliform cells of, 322 

_ blight, cause of, 99; Wakker’s account 

, 70 

Peck’s Report of the Botanist,’’ 21 

Penhallow’s Tendril Movemeunts,’’ 121 

Pentacheta, 201 

Peridermium Pini, 288 

gaugliformis, 100; graminicola, 


132, 134; gummed, 


Petrvleum spirit for preserving plant tissues, 

Pezizze, 125 

Pfeffer's ‘‘Intramolekulare Athmung,’’ 69, 
103 


Phalaris arundinacea, 170 

Phalloids, revision of. 287 

Phallus, destroying, 20, 286 

Phanerogamia, of San Clemente Is., list of, 
334; of Sunta Catalina Is., list of, 333 

Phillips and agg on transpiration, 128 

Phippsia algida, 2 

Phleum, mal 172; pratense, bulliform 
célls of, 322 

Phlomis, Regel on. 344 

Phoma uvicola, 297 

Phycochromacez, how to collect, 149 

Phyllactinia, guttata, 61: suffulta, 61 

Phyllosticta, énumeration of species of, 103 

Physalospora Bidwellii, characters of, 297 

Physiological botany in America, 315 

thysostegin Virginiana, how bees get nectar 
from, 276 

Phy tolacca, testa of seeds, 274 

Phytonomus punctatus, fungus on, 14 

Phytophthora infestans, 47 

Pierce cell, 15C 

Pilobolus, spores of, 281 

Pine, Scotch, resin passages of, 206; 
resin passages of, 206 

Pines. synopsis of North American, 256, 302, 


white, 


Pinus, albicaulis, 260: aristata, 304; Ari- 
zonica, 306; australis, 309; Ayacahuite, 
261: Balfouriana, 301; Banksiana, 308; 
ecembroides. 303: clausa, 308: contorta, 
305: Coulteri, 306: Cubensis, 309: edulis, 


303: Elliottii, 309; Engelmanni, 126, 305: 
glabra, 3U8; inops, 33, 303; 


flexilis, 361; 


vestris, r/sin-passages of, 206: Teeda, 33 

307: Torreyana, 306; tuberculata, 308 
Pithophora Kewensis in America. 126 
Poa pratensis, bulliform cells of, 322 
Pockets, how to make, 142, 183 
Podospheera, Kunzei, 61; oxyacantha, 61; 

dactyla, 61 
Pollen-spore of Tradescantia Virginica, 10 
Pollen tubes, cultivation of, in Tradesexn- 


tri- 


ia, 

Pollination, of Arisaema triphyllum, 217: of 
Asclepias, 262, 343; of Campanula Me- 
dium, 208; of Cassia Marylandica, 345 

Polypetal, new Californian, 345 

Polypodium Seouleri, 198 

Pomiculture, application of, 104 

Portfolio for collecting, 131, 141 

Portrait of Dr. Asa Gray, 43 


| Portugal, flora of, 343 


Postage on botanical specimens, 251 
Potato-rot, 47 

Press, for plants, 131, 132, 133; 
Pressure for plants, 132, 133 
Primula Cusic kiann, 91 
Priority, law of, 320 

Prizes, botanical, 23 
Protosalvinia, Dawson on, 345 
Protozoa or protophytes?, 46 
Prunus ilicifolius, 205; oecidentalis, 202 
Pseudophcenix Sargentii, 314 
Publication of the GAZETTE, 66 * 
Pueccinia Malvacearum in Mass., 309 
Pyenidia of Physalospora, 298 


Q 


Quercus, aquatica, 34; bicolor, 33; Mich- 
auxii, 
R 


Ranunculi, revision of N. Am., 218 

Ranunculus, N. Am. species of, wanted, 344 

Ravenel, H. W., doctorate conferred on, 195 

Ravenlia glanduleformis, of,319 

Reprints, distribution of, 97, 341 

Resin passages, of Seoteh pine, 206; of white 
pine, 206 

Respiration, researches on, 72 

Reverchon’'s Texas ferns, 67 

Rhizocarpez, in Devonian, Dawson on, 345; 
synopsis of. 127 

Rhus integrifolia, 205 

Rhynchuspora capillacea, bulliform cells of, 

development frum Gymnosporan- 
gia 

Reestelia, aurantiaca, 190, 236; botrvapites, 
236 ; “eancellata, 239 cornuuta, 190, 238; 
lacerata, 190, 238; penicillata, 240; trans- 
formans, 238 

R6ll's ** Zur Systematik der Torfmoose,”’ 127 

Root-cap of Botrychium, 49 

Roots, of Calypso borealis, 196; development 
of, in Botrychium ternatum, 49; Ward’s 
lecture on, 319 

Roscyna, 8 

R6zl, netics, death of, 47 

Rubi, British, 220 


portable, 134 


E 
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Rubus cuneatus, 35 
Rust of lettuce, 100 


Saceardo’s ‘‘ Sylloge,’’ 195 

Saccharomycetes, preserving, 150 

Saddle-girth for pressure, 133 

Salicornia herbacea, epidermis of, 126 

Salix, how to collect, 136; humilis, second 
blooming of, 317 

Salvinia, 127; natans, 48 

San C emente Is., flora of, 197, 330 

Santa Barbara Is., flora of, 197, 330 

Santa Catalina Is., flora of, 197, 330 

Saponin, 270 

Sapranthus, 162 

Sarcina morrhuz on fish, 127 

Sargent, C. S., biography ‘of Ass Gray, 42 

Sargent, F. L. appoinumen 286; ‘* Guide to 
Cryptogamic Genera,’’ 283 

Sarothra, 82; Drummondii, 110; gentianoides, 
111; hypericoides, 111 

Schizanthus Grahami, grafted on Solanum, 24 

Schizomycetes, preserving, 150 

Schumann on zestivation, 126 

Scirpus, sylvestris, bulliform ceils of, 323; 
validus, bulliform cells of, 323 

Scleria triglomerata. bulliform cells of, 324 

Scribneria, 105 

we bulliform cells of, 8321; how te col- 
ect, 137 

Sedgwick and Wilson's ** Biology,’’ 317 

Seeds, dispersion of tree, 17, 68: distribution 
by animals, 201; distribution by wind, 
344; of Phytolacea, 274: of Sporobolus 
eryptandrus, 247; wanted, 20 

Selinum Canadense in Indiana, 338 

Septoria Lactuc 100; new Missouri species 
in Hedwigia, 

Sesleria cwrulea. structure of leaf, 321 

Setaria viridis, Peronospora on, 272 

Seymour, A. B., removal, 195 

Shrubs, testing ‘European, 126 

Sicard, Gillaume, death of, 343 

Sinteni’s Puerto Rico plants, 251 

Size, unusual, of island lants, 203 

Smith, E. F., appointment, 286; Theobald, 
on bacteria in drinking water, 343 

Smut of oats, 100 

Snow, red, Hiteheock on, 48 

Solanum. tuberosum, grafting on, 24; Xanti, 
var., 204 

Solea concolor, 293 

Sophronitis X Cattleya, 288 

Species paper, weight of, 159 

Specimens, for determination, 158. 192; and 
specimen making, 129; thick, dispo-ition 
of, in herbarium, 157 

Spermagonia of Phys salospora, 299 

Spheria Bidwellii, 301 

Spheropsideze, Cooke's list of, in Grevillea,23 

Spherotheca Castagnei, 61 

Sphagna, classification of, 127 

Spiranthes Romanzoviana, exterminated, 


3 

Spores of fungi, saving, 143. 144 

Sporidia of Physalospora, 300 

Sporubolus Boland «ri, 337; cryptandrus, 
expulsion of seed, 247: depauperatus, 172 

Spurr’s sections of woods, 40 

Stamens, of Parnassia, 342; theory of super- 
posed, 196 

Starch. in leaves, distribution of, of 
Oryza glutinosa, : 219 

Stems, dicotyledonous, comparative anato- 
my of, 72 


Sterilizer, home- made, 2 

Stevenson’s Fungi,” 194, 318 ; Cooke 
on, 344 

Stipa, comata, 171; parviflora, 171; Richard- 
soni, 171; setigera, 172; spartea, 171 ; vi- 
ridula, 171 

Stoneworts, how to collect, 141 

Stowell, C. H., retirement of, 287 

Strasburger, laboratory, 344; researches on 
grafting, 23 

Sturtevant, on horticultural botany, 104 

Sylva of N. Am., additions to, 313 

Symbiosis betw een roots and fungi, 24 

Sy nonymy, 66 


Tamarack in Indiana, 99 

Teaching, 41; Prentiss on, 343; vs. investi- 
gation, 42 

Tendril movements of Cucurbita, 121 

Teratology. See Variation. 

Terminalia Buceras, 314 

Texas. botanizing in, 56, 211; plants of, 57, 
9 

Thalictrum, 92; Cornuti, 92; dasycarpum, 92 ; 
graveolens, $2; Lecoyer’s monograph of, 
70; macrostigma, 92: polygamum, 92; 
pubescens, 93; purpurascens, 92; revolu- 
tum, 92; Trelease’s revision of N. Am, 
345 

Thomson, Harvey, appointment, 286 

Tiliacex, Szyszylowicz’s revision of, 47 

Timber trees, biology of, 247 

Tomatoes, notes on, 319 

Tools, for ‘collecting fossil plants, 185; fungi, 
142 


Torrey herbarium, removal of, 70 

Tracy’s ** Flora of Missouri,’ 159, 220 

Tradescantia Virginica, pollen- spores and 
tubes of, 10 

Transpiration, measurement of, 128 

Trelease’s “ Revision of N. Am. species of 
Thalictrum,”’ 345 

Triadenium, 

Trichias, banded spore, Rex on, 343 

Trichodium subulatum, 173 

Trichomes, reduced, in Campanula, 287 

Trisetum, Brandegei, 176; subspicatum, 176 ; 
Wolfii, 176 

Trees, biology of timber, 247; of N. Am., ad- 
ditions to, 313; dispersion Hy ‘seeds, 17, 
68; testing European, 1 126: twin, 288 

Tuckerman, E:iward, biographical skete h of, 
73, 195; bibliographical + sketch of, 74, 182; 
Gray’ s sketch of, 220 

Tulasne, the brothers, sketch of, 93; E. L. R., 
death of, 71 

Tulip-tree, a of seeds, 17 

Tumble-weeds, 4 

Tweedy’s Yellowstone Park,’’ 218 


U 


Ulmus alata, 34 

Uncinula, Americana, 62; circinata, 60 
Uredinex, how to collect, 145 

Urachne linata, 172 

Uvaria, Hahniana, 162; pygmxa, 163 
Uvariez, old world, 162 


Valeriana officinalis, monstrous form of, 30 
Vampyrella vorax, 46 

Vancouveria, 182; hexandra, forms of, 183 
Vanda Sanderiana, price paid for, 23 
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Vanilla grass, 327 

Variations, in Arisema triphyllum, 217; in 
Botrichium matricaricefolium, 48: in 
chestnut, 227; in Chrysanthemum leu- 
canthemum, 220; in dandelion; in Eu- 
patorium perfoliatum, 341; in island 
forms, 203; in Monotropa uniflora, 43; 
in orange fruit, 98; in Vaucheria, 195 

Vasculum, 132, 134 : 

Vaucheria, abnormal forms of, 195; gemi- 


nata, variations in, 195; marine species 


of, 343 
Vegetable substances within animal tissues, 
281 


Vermont, plants of, 112 

Vilfa depauperata, 172 

Vines’ ** Physiology of plants,’ 285 

Viola acuta, 255; , 292; amena, 255; 
aurea, 289; Beckwithii, 290; iflora, 256; 
blanda, 255; Brooksii, 289: Canadensis, 

; chrysantha, 289; clan- 

cuneata, 

254: 


dortii, 254; dinguxyfolia 


9; lobata, 290, 


longipes, 292; mirabili 298; Muhlen- 
bergii, 292: Nuttallii, obliqna, 255; 
ocellata, 291: odorata, palmata- 
254: palustris, Y55; pedaia, 203; pedati; 


fida, 253; pedunculata, 249; pinnata, 2 
priemoisa, 289; primulitolia, 255; pubes- 
cens, 291: purpurea, 289; radicans, 292; 
renifolia, 255; rostrata, 293; rotundifolia, 


255; sagittata, 254; sarmentosa, 256; Scl- | 


kirkii, 254; septemloba, 253; Sheltonii, 
290; striata, 292; tricolor, var. arvensis, 
281, 293; trinervata, 290; wmbrosa, 254 
Violets, memoranda of a revision of N. Am., 
253, 289 
Virginia, notes on the flora of Eastern, 32 


WwW 
Wankapin, 35 
—_— examination of, 126; self-purification 
of, 23 
Watson’s ‘‘ Contributions, xiii.,’’ 218 
Weeds on unoccupied land, 101; outlawed 
by Wisconsin, 196; winter, 71 
| Wigand, Dr. J. W. A., death of, 343 
Williamson John, sketch of, 128 
Willoughby Lake, Vt., trip to, 112 
Willows, how to collect, 136 
Wilson, Sedgwick and, ‘* Biology,’’ 317 
Wisconsin, weed law of, 196 
Woods, sections of native, 40 


¥ 
Yarrow, gyno-dicecious, 319 
Yates’ ‘ Catalogue of Ferns,’’ 195 
Yeast, preserving, 150 
Yucex, angustifolia, chemical study of, 
filamentosa, a large, 251 


Z 
Zen Mays, bulliform cells, 321 


| Zopf's ‘* Morphologie und Biologie der Nie- 
deren Pilzthiere,”’ 46 


Ha 29] tica, 
254 eolata Langs 
1: 
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